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AN interesting article will be found in this issue on the 
use of the type-writer in telegraphy. The employment of 
the machiue by the companies has increased very rapidly, 
as we saidit would. One noticeable and creditable feature 
of the change is the readiness with which the operators 
have met it in making themselves experts on the type- 
writer. Perhaps the time is not far off when all telegraph 
messages will be delivered in type-writer copy. 





A BILL has been introduced in the House of Representa- 
tives prohibiting companjes formed under the act relating 
to telegraph lines from the collection or sale of election 
news or other news, and reports of the current events of 
the day, except stock and commercial movements. The 
object of this measure is not quite clear. Perhaps the pub- 
lic might be benefited by restrictions on the dissemina- 
tion of: false election news; but it is difficult to see why, a 


a general thing, such lines as may be‘ affected by the bill 


should not transmit ordinary news. 





THE opinion is held in many quarters that the condition 
of Western Union finances is not quite so bad as repre 
sented, it being the desire of Mr. Gould just at present to 
‘“bear” the property. In New England the net receipts 
are seid to be much larger than usual. Still, the active 
competition, the winter damages, and the heavy taxation 
have all contributed to reduce income and make the pay- 
ment of dividend on the large capital no easy matter. 


ONE of the members of the New York Legislature has 
offered a bill providing that electric lights shall be placed 
every 300 feet along the tracks of the elevated railways in 
this city. This proposition is not a bad one, though we 
very much doubt its hearty approval by the company con- 
cerned. It is possible that the idea has been borrowed 
from Russia, where the directors of the St. Petersburg and 
Moscow road contemplate placing arc lights so as to 
illuminate about one kilometre on either side of a station. 





A FUNDAMENTAL patent on the storage battery has, 
after years of struggle and of hearings in the patent office, 
at last been awarded to Mr. Brush. The patent as this 
week’s Record shows, secures to Mr. Brush the right to the 
construction of the battery by the mechanical application 
of an active material to the surface of the electrode. As 
this is understood to be the only method thus far, by which 
the storage battery has been successfully made, it would 
appear that Mr. Brush, so far as thiscountry is concerned, 
has practical control of the storage battery. Whether his 
right thereto will be disputed in the courts remains to be 
seen, but the long proceedings in the patent office and 
their final outcome would indicate that his position is a 
strong one. 

Our description of Mr. Reckenzaun’s electric car will, 
we think, prove of considerable interest, as the car em- 
bodies the results’ of years of labor in this field. Mr. 
Reckenzaun seems to have tested the efficiency of every 
part of his arrangements, so that he answers with positive 
facts the arguments of his critics. Thus he justifies him- 
self in the use of worm-gearing by proving that a well- 
lubricated worm and wheel absorbs only 15 per cent. in 
friction. Another novel electrical arrangement will also 
be noted, applying to the electrical brakes. In the older 
arrangements the coils on the brake shoes took their cur- 
rent from the general source of electricity, but Mr: 
Reckenzaun, by cutting: off the battery, converts the motor 
into a dynamo, which furnishes sufficient current to ener- 
gize the brakes. Thus resistance is not only offered to the 
revolution of the armature itself, but the current gener- 
rated by it and applied as stated, acts to bring the cars to. 
a stop. Objection might be raised to the use of two motors 
instead of one for so comparatively. small a power, but 
when all things are taken into consideration, the wisdom 
of the step is hardly open to question. Besides giving an 
easy regularity of motion, it affords a ready means of 
changing the speed of the car, which for city traffic is 
most desirable and important. Mr. Reckenzaun's method 
of coupling the batteries to his motors is also worthy of 
note. 





PUBLICATION has recently been made of the results 
arrived at by the French physician. Dr. Brondel, who de- 
posits the bases of salts through the tissues of the human 
body, and thus conveys them to the affected parts. Inter- 
esting as these experiments are they can hardly be called 
new, as the method has been applied in this country for 
many years. Not only has the deposition of the metals 
into the body been practiced, but the reverse has also been 


36 | successfully accomplished. As long ago as twenty-five 


years a stereotyper and electrotyper in this city whose 
body had become saturated with antimony lost the use of 


;| his arrhs thereby. Reasoning from the results of his daily 


operations, he concluded that if he subjected his body to 
similar operations, the antimony in him would be removed. 
He subjected his body to the process by placing himself 
in asuitable bath and, by converting himself into the posi- 
tive electrode, succeeded finally in depositing all the anti- 
mony out of himself, and was restored to the full use of 
hisarms. At the present day, painters suffering from lead 
poisoning and workers in mercury are subjected to the 
** galvanic bath,” and usually with a successful outcome. 
We may account for the French physician’s. ignorance of 
these results by the fact that they have not been recorded 
in the books, being usually regarded as secrets, but the 
authenticity of these cures is unquestioned. It is conceded 
that medical electricity has been far more developed in 
this country than abroad, but we are glad to note the in- 
creasing popularity of this remedial agent in Europe. 





IT may seem strange to many who have been led to 
believe that carbon is the only suitable substance to be 
used in connection with a telephone transmitter, to note a 
development of the transmitter with metallic or platinum 
contacts, Mr. Edison and Mr. Bergmann, however; have 
worked out a modification of Reis’s transmitter, but have 
carefully guarded against the possibility of a separation of 
the electrodes, which Reis unfortunately failed to do. But 
what, will be asked, is the object of this novel transmitter? 





It is vaguely stated to be a more efficient instrument; 





though a closer analysis may serve to show the reason for 
this. It is well known that with carbon electrodes only 
two or three cells can be used for telephonic transmission, 
and any increase in the number results in a loss of 
efficiency. The reason is, that a heavier current than 
is represented by that number of cells causes a burning 
of the carbon as well asa sparking, due to the slight move- 
ments of the carbon electrodes. The spark allows of the 
continuous passage of the current, and prevents the sudden 
variation which is essential to good effect in a telephone 
receiver. It is evident then that the primary current in 
the curbon transmitter is of necessity limited to a very 
weak one, and all attempts to increase the number of 
batteries allowable have failed for the reason above given. 
On glancing at the telephone shown on another page, how- 
ever, it will be seen at once that it permits the passage 
of a heavy current, and if with the platinum contacts the 
same percentage of variation in resistance can be obtained 
as with carbon, a great point has been gained. We may 
then construct telephone receivers of a more robust nature, 
so that they will not be influenced by weak currents and 
most of the induction troubles will be at an end. In the 
lack of practical information regarding the efficiency of 
the platinum contact, it would be injudicious to carry our 
reflections further. It must be borne in mind that the 
mere substitution of a heavy current for a weak one in the 
transmitter is in itself no gain. Butif the heavy current 
can be varied in the same degree as the weak one, then a 


‘decided improvement has been made. To substantiate our 


statements in regard to the use of a more hardy receiver, 
we would refer to Mr. Bergmann’s telephone, illustrated 
on another page, and in which the currents travel axially 


through the magnets, no coils being used. Such a re- 


ceiver would hardly, in our opinion, detect the presence 
of induction currents, and the ordinary telephone current 
would probably affect it in but a very small degree. But 
with a strong current made possible by the new trans- 
mitter, such an arrangement might prove highly efficient 
and serve the object for which it was designed. From 
what has just been said, it is evident that the art of 
telephony is quite as open to improvement as, and in some 
respects even more than, any other other branch of elec- 
tricity. We have pointed out here only a single path 
which may be followed with benefit, but others are numer- 
ous and quite as important. 

As IT has been always maintained by us that the electric 
railway possesses advantages over all others for city traf- 
‘fic, it is most gratifying to see our claims substantiated by 
the result of competitive tests made by eminent and dis- 
interested engineers. On another page will be found a 
summary of the recent Antwerp tests, in so far as they re- 


late to the electric locomotive; and also comparative. 


tables. While electricity has been awarded the first prize, 
and we cannot, therefore, complain, we might show that 
ithe conditions were very unfavorable for good results, and 
this is evident when glancing at the consumption of fuel. 
If we compare the figures, we find the electric railway re- 
quiring nearly twice as much coal as one of the steam loco- 
motives, and about an equal quantity with another steam 
motor. The report itself explains how this is to be ac- 
counted for—other electrical service being rendered—and 
we may add that the test, if more minutely carried out, 
would have shown a far greater efficiency for the electric 
system than appears from the report. We base this asser- 
tion upon several facts. In the first place, the engine 
which was employed in driving the dynamo which 
charged the accumulators, was a portable one, the econ- 
omy of which was not determined. A good stationary 
engine would probably have yielded better results, Start- 
ing with an indifferent engine, the charging dynamo is 
found to have an efficiency of only 57 per cent. What the 
effigiency of the motor upon the car was, is not 
stated, but it is evident that if its efficiency was 
low, another factor against the system is intro- 
duced. If, therefore, the consumption of fuel 
was high, it cannot be wondered at, as the causes are ap- 
parent. It would not be asserting too much to say that 
with a good engine, dynamo and motor the coal consump- 
tion could have been reduced one-half, so that even in this 
respect the electric propulsion would be equal, if not 
superior, to steam direct. What makes this trial all the 
more interesting is the fact that accumulators have been 
found to give satisfactory service in a trying position, for 
nonecan deny that the constant handling and necessary 
rough usage are far from conducive to the good standing 
and long life of the storage battery. We are informed 
through the report that the accumulators employed were 
constructed in August, 1884. If they were in use all that 
time and yet gave the service which they did during 
the test, it is evident that the storage battery has entered 
upon its commercial sphere of usefulness. Instances. of 
this kind, substantiating the durability of the battery, are 
cropping up almost daily, and some near day the fact will 
suddenly dawn upon the world that the storage battery is 
not a name but a reality. When that time comes, and itis 
not distant, we shall be prepared to announce progress 
and activity which can now only be conjectured. ‘The 
superiority of the electric railway with power transmitted 
direct from a central station needed no other proof but 
that of the experience which it has already undergone ; 
and the system of employing accumulators will, without 
doubt, share this growing popularity. 
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REVIEWS OF NEW BOOKS. 





ELECTRIC RAILWAYS AND THE ELECTRIC TRANSMISSION OF 
Power. By Luce, A. M. Boston, W. I. Harris 
& Co,, 1886, also W. J. Johnston, this office. Price, 
paper, 50c.; cloth, $1.00. 103 pp., 16mo. 

This little book is well calculated to give a general idea. 
of the problem of electric railroading in some of its princi- 
pal aspects. It treats in clear but concise manner of the 
theory of electric transmission of power and furnishes 
an interesting account of the most important electric rail- 
ways thus far undertaken. The historical part of the sub- 
ject has not been neglected and the chapters on it contain 
a clear statement of the various claimsof priority to the 
invention of the electric railways in America. The book 
is written in popular language and will therefore prove of 
value to the non-technical as well as the technical reader. 
There are several illustrations, 
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Earth Currents in the Ben Nevis Observatory Tele- 
graph Cable. 





At the last meeting of the Royal Society of Edinburgh, 
a most interesting and suggestive paper on the above sub- 
ject, by Mr. H. N. Dickson, was read by Professor Chrystal. 
Disturbance of the telegraphic instruments at the observa- 
tory by earth currents had frequently been observed, and 
the inference drawn from the disturbances was that the 
currents always existed, though with varying degrees of 
strength. Extending from about the middle of Septem- 
ber till about the middle of October, 1885, a series of care- 
ful observations was made, with the view of determining, 
if possible, how far the disturbances were regular. By 
means of a galvanometer inserted in the telegraphic cir- 
cuit, observations were taken every hour, and the results 
appeared to show that from midnight tiil four o’clock 
A. M, there was an earth current passing up the mountain, 
and reaching its first maximum about twoa. M. This 
was then followed by a slight return current down, 
the line till about five o’clcck, when a strong current 
up the line set in, which reached its maximum for 
the day at ten o’clock forenoon, and its minimum 
at one P. M. Subsequently the current increased 
pretty rapidly down the line again till three P. M., and be- 
came rather unsteady during the next five hours. Then 
an uphill current steadily set in again, increasing till nine 
o’clock, and reaching its minimum ateleven P. M. While 


these observations were in progress the summit of Berr}*- 


Nevis was almost continuously enveloped in storm and 
mist, and by this the results were, to some extent, neces- 
sarily affected. When the top of the mountain was’clear 
it was observed that there was a strong current pass- 
ing up the cabie, the current being reversed when the op- 
posite condition of things prevailed. The current was 
always found to be down the line during a fall of snow. 
In the opinion of Professor Chrystal, these results opened 
up an interesting field in electrical science, which could 
only be thoroughly investigated by help from Govern- 
ment. One thing required would be to obtain possession 
of a land line to make experiments as to the effect of earth 
currents along the horizontals. Mr. Sang said that the 
results detailed in the paper materially affected the results 
of the determination of the earth’s density by means of a 
plummet. The deviation of the plummet on which those 
results were based might be caused entirely, he thought, 
by the presence of the currents spoken of. 
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A Novel Telephone Transmitter with Metallic Con- 
tact Points. 








Notwithstanding the success which Mr. Edison has 
achieved with his microphone transmitter with carbon 
contacts, he seems to have cherished the idea that metallic 
contacts could be made to give efficient service in a tele- 
phone transmitter. We are led to this observation in con- 
templating a patent issued to him, in connection with Mr. 
Sigmund Bergmann, on March 2, for a telephone trans- 
mitter in which metallic contacts, such as platinum, 
are employed. 

While, as will be explained later, a liquid is employed in 
this transmitter, it must no be inferred that it comes into 
the category of what are known as ‘‘ liquid transmitters,” 
such as Gray’s and others, as the liquid here only plays a 
mechanical part in the construction. In the new trans- 
mitter the liquid limits the movements of the diaphragm, 
which in turn limits and controls the separation of the 
electrodes. The liquid body, by preventing an excessive 
movement of the diaphragm, prevents the electrodes from 
moving too far, so that they quickly return to their nor- 
mal position, and all ‘the sound-vibrations are responded 
to from the normal position of the electrodes. The liquid 
is preferably of oil, but may be of any other nature—mer- 
cury, for instance. 

Our illustration shows a- vertical section of the trans- 
mitter, which consists of two parts between which the 
diaphragm is held. The latter is clamped with packing 
. rings, by which it is insulated from the case and by which 
‘a closed chamber is formed back of the diaphragm. The 
chamber is filled with liquid through the tube shown, 
which is closed so as to seal the instrument, preventing 
escape or evaporation. The contact points are located, 


outside of the liquid, as shown. A platinum contact point 







bears another contact point, of platinum, carried by a 
screw. This screw is supported rigidly in the bridge 
within the front of the case, and is adjusted by a spiodle. 
To closeup the telephone and prevent the saliva from 





A NEW TELEPHONE TRANSMITTER. 
reaching the contact points, a second diaphragm is em- 
ployed, as shown, held in place by the mouth-piece. 
—---— - > 00 PS eosm -— 


A Novel Telephone Receiver. 





The annual report of the Commissioner of Patents shows 
that more patents are granted on telephonic inventions 
than in any other branch of electricity. The simplifica- 
tion and cheapening of the present apparatus, not less 
than the enhancing of its working qualities, seem to be 
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Fic. 1. NEW TELEPHONE REUEIVER: 


ever striven for, and most desirable both ends are. The 
telephone receiver has in this way recently had an addi- 
tion made to its forms, in which the absence of the coil 
surrounding the magnet will demand attention as a novel 
departure. The device is due to Mr. Sigmund Bergmann, 
of this city, and consists in the employment of one or more 
magnets acting upon a diaphragm so arranged and con- 
nected that the current passes axially through them, an 
adjusting device being provided to vary or regulate the 
extent of the space through which the force is exerted. 





New TELEPHONE RECEIVER. 


Fia,. 2. 


Mr. Bergmann has found that when this is done the vibra- 
tions of the diaphragm correspond with the variations in 
the axial current, and sound is produced in accordance 
with the vibrations at the transmitter, the action being 
due to variations in magnetic intensity. 

The best results have been obtained by arranging two or 
more magnets in line, with their ends in close proximity, 
such ends being connected by suitable conductors of the 
current. The magnets are connected in circuit, the cur- 
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Fia. 8. New TELEPHONE RECEIVER. 











rent passing through them from end to end, or from centre 
to ends, or ends to centre in both directions. 

Our illustration, Fig. 1, shows the receiver, which has 
-been designed with special regard to simplicity of con- 
struction and to. permanence of adjustment. ae my 

As will be seen, C D are two magnetized steel bars, 
These bars are arranged in line, with their adjoining ends 
in close proximity, leaving a space b for mechanical move- 





is carried by the front of the diaphragm, and against it 


ment between them. One bar is attached to the diaphragm 


| and the other is supported by a sleeve c, which is adjusted 
from the end of the case by a screw d so as to increase or 
decrease the attractive space b.. The adjoining ends of the 
magnet bars C Dare connected by a conductor e suitably 
arranged to permit free movement longitudinally of the 
bars. The binding posts (or circuit connections) 1 2 are 
connected one With the outer end of bar D through ad- 
justing-sleeve ¢. and the other with the outer end of bar 
C through the diaphragm. The current of the circuit flows 
from 1 through magnet-bar D, conductor e, magnet-bar 
Cand diaphragm to 2 or in the reverse direction. The 
effect is to vibrate the diaphragm and translate the tele- 
phone-current vibratioris into articulate speech. The effect 
is modified by adjusting the screw d and varying space b. 

It has been found that where two or more magnets are 
used the best effect is obtained if the opposite poles of the 
magnets are brought together, although the instrument 
operates when the same polarities are in proximity. 
Among the various modifications of the instrument we 
may note two. Fig. 2 shows one in which .electro-mag- 
nets are employed, and Fig. 3 shows several magnets 
coupled to form a magnetic circle acting upon the dia- 
phragm. 
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’The Type-Writer and the Telegraph. 





One'of the greatest improvements of the telegraph ser- 
vice in this country is the recent, introduction of type- 
writers in the ottices of newspapers leasing wires, and in 
regular telegraph offices, for the purpose of copying special 
and general dispati-hes directly from the receiving instru- 
ments. While the idea is not altogether a new one, much 
credit is due to the enterprise of the Hon. William Henry 
Smith, General Manager of the Associated Press, for tak- 
ing the initiative in adopting an improvement which 
promises to revolutionize eventually the present method of 
copying dispatches. 

Type-writers are now used altogether on the wires of the 
Associated Press for copying news dispatches, and the suc - 
cess which has attended their introduction has far sur- 
passed the expectations of the most sanguine enthusiast. 

A brief history of the development of the system will 
probably be of interest at this time : 

About the ist of August, 1885. type-writers were placed 
in each of the offices on the wires of the Associated Press, 
south, west, and southwest. By the ist day of Novem- 
ber, every operator in the service had entirely discarded 
the use 6f his stylus and was copying on the machine ex- 
clusively. Many, however, became sufficiently expert on 
their machines as to be able to dispense with their styluses 
at the end of three months, and in some instances veiy 
good work was shown after two months’ praetice. Now, 
every word of news handled by the Associated Press, in- 
cluding markets, is copied on type-writers, and the opera- 
tors, with exceptional unanimity, declare themselves posi- 
tively in favor of the machine. 

Let us see what benefits the operator derives from the use 
of the type-writer. 

First—It is a great labor-saving machine. It requires 
but one motion of the hand to make any character what- 
ever. .Thus much energy and time is saved. 

Secand*In copying on manifold it requires no more 
expenditure of strength to make twenty copies than is re- 
quired to make five or ten. Those operators who have 
toiled at a desk for hours every day or night, making from 
ten to twenty copies with a stylus, will appreciate the full 
value of this statement. 

Third—*‘ Rushing ” a type-writing receiver is an utter 
impossibility, The fastest sender rarely attains a contina- 
ous speed of 40 words per minute, while a type-writing 
receiver of only moderate ability is able to write 50 or 60 
words per minute on his machine. He is thus enabled to 
take things easy, ‘‘as they come,” while the sender is 
doing the hard work. 

These are some of the principal benefits the operator de- 
rives. 

The operator, however, does not have a monopoly of the 
advantages. The newspaper men come in for a large share 
too. No one outside of a printing office knows what agony 
the editors and compositors of newspapers are compelled 
to endure in the task of trying to decipher the illegible 
scrawls of the average press operator who copies by hand. 
Type-writer copy to these sufferers is a blessing. 

The writer, under whose supervision the type-writer sys- 
tem was established in the eastern offices of the Associated 
Press, has heard but a single objection urged against the 
new method. The objection was that type-writer copy 
was ‘‘ too plain.” 

In order to make a practical success of using the type- 
writer on press work, it was found necessary to provide 
some means of feeding the machine with the manifold 
books, one after another, so that the work of receiving 
could go on uninterruptedly. 

This problem was solved by the invention of a * feed- 
guide,” or chute, by Mr. Addison C. Thomas, Superin- 
tendent of the Western Associated Press Telegraph Ser- 
vice, Chicago. His device can be attached to any machine, 
and it is indispensable where continuous receiving is prac- 
ticed. Without it it would be necessary to “‘ break” at the 
end of every sheet in order to properly start a new sheet 
in the machine, 

Commercial messages can be copied in the same man- 





ner, one after another, without a break ; and it is a ques- 
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tion of time only when this system of copying dispatches 
of every class will become universal. 

The unqualified success of the undertaking of the Asso- 
ciated Press has evoked unanimous praise from all persons 
interested. Editors. express their delight with the new de- 
parture, in the columns of their papers; and telegraph 
operators, who have as keen perception as any other class 
of intelligent beings, and who know a good thing when 
they see it, find in the new system a way to very materially 
lessen their own labor. This latter statement is vé¢rified 
in the fact that many letters askiug for information, etc., 
have been received from operators in all parts of the 
country who desire to purchase machines and become 
type-writer receivers. 7.R;,F 

_—_—_—_—— 390) ooo 
A New Telephone Exchange System. 

There has recently been brought out by the Naglo 
Brothers, of Berlin, Germany, a telephone system which 
possesses several novel features, and which is designed to 
simplify and relieve the operator at the exchange of con- 
siderable work, at the same time simplifying the work of 














| 











Fic. 1.—EXCHANGE SYSTEM. 


the subscriber. Broadly stated, the system embraces an 
automatic switch and signal disc at the exchange office, 
and a peculiar current reverser in connection with the 
subscriber's telephone. 

The central office switch-board is shown in Fig: 4, and 
Fig. | represents a side view of. the polarized apparatus 
that operates the signal discs, which here take the place of 
annunciators. The spindle a carries the signal disc b, and 
hehind the latter a magnet c. The spindle runs parallel 
with the cores of the electro-magnets m m, and enables 
the magnet ¢ to approach either of the pole pieces of the| 











EXCHANGE SYSTEM, Fia. 3. 


electro-magnets i m, as shown in Figs. 2 and 3, which 
represent respectively two views of the apparatus in ele- 
vation. On account of its peculiar balancing, effected by 
means of the counterpoise e and rod d, the disc will re-| 
main on, either side without losing its sensibility to move- 
ment when influenced from the subscriber's station. 

The two positions of the disc are shown in Figs. 2 and 8 
the covering plate P being removed. When the sub. 
scriber calls the central office the disc b assumes the posi- 
tion shown in Fig. 2, the counterpoise being vertical and 
the disc being maintained in its position by the weight of 
the rod d. The operator seeing the white disc through the 
opening N makes the required connection. A current in 
the opposite direction from the subscriber’s station causes 
the disc to assume the position shown in Fig. 8, in other 
words, to disappear. This notifies the operator that the 


conversation is ended and to disconnect. In addition to} 


this, it will be observed that beneath each disc opening 
on the switch-board is an aperture y for the insertion of 
the connection plug. When a plug is inserted, as shown 





in Fig. 2, another disc s, colored red, is pushed forward 
through the medium of the bent levers n, and in this way 
only one-third of the white signal disc b is visible. By 
pulling out the plug, the auxiliary disc s is caused to dis- 
appear again. 

The subscriber’s apparatus is shown in perspective in 
Fig. 5. As in most foreign telephone installations, a bat- 
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Fig, 4.—EXCHANGE SYSTEM. 


tery call is employed instead of the magneto. When it is 
desired to call'the central station, the crank K, which is 
normally in a central vertical position, is turned toward 
the right, whereby the letter A on the telephone is made 
to disappear and the letter S is brought out. These letters 
are the initials of the German equivalents for ‘‘ call” and 
** disconnect.” When the apparatus is in that position a 
positive current is sent into the line and the white disc is 
brought down before:the opening on the switch-board at 
the central station, indicating a ‘‘call” to the operator. 
When the conversation is finished, the crank is turned 
towards the left, S disappearing and A coming simultane- 
ouslv into view. This letter, therefore, indicates to the 

















Fic. 5.—EXCHANGE SYSTEM. 


subscriber that he has sent in his clearing-out signal. At 
the same time, this operation sends a negative current into 
the line and causes the white disc to be removed from view 
entirely, leaving only the red auxiliary disc before the 
opening on the switchboard, with the dark background as 
a contrast, 

This reversal of the signaling current is accomplished 
in a very ingenious manner by the mechanism shown in 
Figs. 6 and7. The circular disc of insulating material 
l carries two brass plates r and 0, which conduct the cur- 
rent to the line or to earth, according to the position of the 
crank k, the connection to the battery being made through 
the spring contacts f, and f,. The ground connection is 





shown at f,. When the crank k, in Fig. 5, is turned to the 
right (to the left in Fig. 6), connection is made with the 
negative pole through the spring /;, the current passing 
into the plate r, then through the arms h, and h,, and 
through the spiral springs 2 a, through the automatic 
switch apparatus at the central office and thence to earth. 
The return current coming from the earth enters at e Fig. 
5, passes into the contact spring f,, thence into the plate 
v to the spring f, and the positive pole of the battery. At 
the same time the ground contact spring f, has left the 
small wheel and bears on the edge of the brass plate o, so 
that the circuit of the call-bell f, and f/f, is broken, 
hence preventing the ringing of the latter, which is placed 
in a circuit between W and the line L, Fig. 6. The disc 
U, Figs. 5 and 6, is carried over by the pin i, which strikes 
the end of the slot in the disc, and this causes the letters 
A and S to come into view, according to the direction in 
which it is shifted by the crank. The springs xa bring 
the crank back to a vertical position, so that after a call 
































Fic. 6.—EXCHANGE SYSTEM. 


has been sent, the letters A or S indicate whether it is for 
connection or clearing out. In the position of rest, the 
contact springs f, and f, bear against the insulating disc I, 
and as only one battery is needed for this apparatus, it is 
naturally cut out of circuit. It will also be noted that the 
insertion of a plug into its hole causes a connection to be 
made with the contact v, Fig. 1. This cuts out the electro- 
magnets m m, and hence connects the lines directly, de- 
creasing the resistance and getting rid of retarding influ- 
ences in the circuit. 

It is evident from the above, for which we are indebted 

















Fia. 7.—EXCHANGE SYSTEM. 


to the Electrotechnische Zeitschrift, that the different colors 
at the switchboard openings mean the following : 

Black (background): No call. 

White field: A call. 

White and red : Connected. 

Black and red : Disconnect. _ 

Thus the duties of the operator are confined merely to 
the making and ending of connections, as he sees at a 
glance the conditions of his action. 

. Tbis method obviates the continual closing of the an- 
nunciator drops, and also offers a ready means of distin- 
guishivg a call from a clearing-out signal, both of which 
are indicated by the falling of the annunciator drop. 

;. When we consider the time lost and work required in 
closing the annunciator drops on a 100-drop switch-board 
section, it becomes apparent that this auton atic visual 
signal has considerable value. Its use may give each 
operator easy control of more wires or, what amounts to 
the same thing, the number of operators may be reduced 
for a given number of lines. 
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The Turnbull Telephone. 

Experiments were made on the 14th inst., with the 
above instrument, between New York and Washington. 
The New York end was in the office of the United Lines 
Telegraph Company, and the Washington end was at Wil- 
lard’s Hotel. The distance is 228 miles. The means by 
which talk was carried on was a telephone equipped with 
the multiple transmitter, patented by William C. Turnbull, 
of Baltimore, Md., on Feb. 23, 1886. There were, at the 
New York end of the wire, Mr. C. T. Barberie, Chief Elec- 
trician of the United Lines Company; Mr. W. L. Paine, 
who controls the Turnbull patent; Dr. H. E. Waite, who 
had control of the test, and a large number of reporters. 
Mr. A. W. Rose, an associate of Dr. Waite, had charge of 
the test in Washington, and at his end of the wire were a 
number of friends: Gen. A. J. Warner, of Ohio; Sir Alex- 
ander Stuart, of Australia, his son and Mr. John Adams, 
of New York; Congressman James Floyd and Col. Thos, 
Cox, of Chicago; Lt. Cowl, of the Signal Service Bureau ; 
George B. Corkill and sixty correspondents, representing 
all the leading papers of the country. Very good results 
were ohtained, conversation being carried on freely. The 
Turnbuil telephone was illustrated in our Patent Record 
last week. 





A Handy Magic Lantern Outfit. 





The use of the electric light in the ‘‘ solar microscope,” 
or the stereopticon, presents so many conveniences that it 





Fig. 2. Maaic LANTERN OUTFIT 


would only require a simple adaptation of existing means 
to render it a popular substitute for other forms of illumin- 
ants. Thelike need of a convenient lamp in magic lanterns 
seems to be well met in the apparatus recently devised by 
the Stout-Meadowcroft Company, of thiscity. It consists 
of an incandescent lamp, a lamp holder and a battery. 
The lamp, shown in Fig. 1, has its filament wound in a 
small compact spiral, so that it can be brought into the 
principal focus of the lens. With the usual loop filament 
this is evidently impossible. The stand, Fig. 2, is 
arranged so that the lamp may be raised, lowered, 
pushed forward or drawn backward, so as to make a 





Fias. 1 AND 8. Magic LANTERN OUTFIT. 


proper focus. The battery consists of twenty compact 
cells, having all the elements fastened to one hard rubber 
top, by which they can be lifted in or out at once. 

Our illustration, Fig. 3, shows a combined three-cell jar, 
which is also manufactured by the company, and occupies a 
minimum of space. 
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The Western Union Pays its Taxes. 





The Western Union Telegraph Company, after some 
months of delay, concluded to pay up the back tax to 
the State, and sent a check for $135,000 to Comptroller 
Chapin on March 6, as noted by us last week. 

In 1881 the State Legislature, of New York, passed a 
law levying a tax on the capital stock of all corporations 
doing business in the State. This amounted in the case of 
the Western Union Company to $135,000. They refused 
to pay it and contested the matter in the courts, taking it 
to the Court of Appeals, which rendered a decision in 
favor of the State. 

The general offices on Broadway and Dey street were 
seized under an execution by Sheriff Davidson, who was 
about going out of office, anda notice to the effect that 
the property would be sold by sheriff's sale on Feb. 12 to 


satisfy the claim was posted on the City Hall bulletin. 
The telegraph company obtained from the court an ad- 
journment of the sale from time to time, and on Feb. 16, a 
week after the first adjournment of the sale was granted, 
State Comptroller Alfred C. Chapin wrote a letter to the 
Assembly urging them to pass the following amendment 
to the Code of Civil Procedure, relating to the collection 
of a judgment : 

‘This article does not apply where the judgment debtor 
is a corporation created by or under the Jaws of the State, 
or a foreign corporation, except in those actions or special 
proceedings brought by or against the people of the State. 
Nor does it authorize the seizure of or other interference 
with any property which is expressly exempt by law from 
levy and sale by virtue of an execution, or any money, 
thing in action or other property held in trust for a judg- 
ment debtor, where the trust has been created by or the 
fund so held has proceeded from a person other than the 
judgment debtor, or the earnings of the judgment debtor 
for his personal services rendered within sixty days next 
before the institution of the special pré¢eeding, where it 
is made to appear by his oath or otherwise that those 
savings are necessary for the use of a family wholly or 
partly supported by his labor.” 

The purpose of this amendment was to allow the Comp- 
troller and Attorney-General to take action in the matter, 
for so long as the execution was not returned, satisfied or 
unsatisfied, by the sheriff, the State authorities were un- 
able to take any action whatever. The amendment passed 
both branches of the Legislature, and on March 5 the bill 
was signed by the Governor, becoming a law. Within a 
few hours after, the officers of the telegraph company 
signified their intention to pay the amount due. 





The Keegan Small Motor. 





Among the novel motors recently devised for small 
work is that of Dr. V. E. Keegan, of Boston. The main 
objects sought have been those of simplicity of apparatus 
and economy in running. As the illustration shows, the 
motor consists of two horseshoe electro-magnets, the one 
acting as field the other as the armature. The pole pieces 
are extended inwards until they come within a quarter of 
an inch of each other, and at this point, where the mag- 
netism is the strongest, each takes the form of a semi- 
circle ; thus, instead of an alternate action of atiraction 
and repulsion, the two forces are always acting together, 





KEEGAN ELECTRIC Moror. 


and thus the effect of the induction current, according to 
the inventor, is largely neutralized. 

In order to make the motor economical of battery ma- 
terial, it is wound for high resistance, requiring a current 
of only two ampéres at from 10 to 25 volts for the standard 
size, according to the power required. 

The motor, which is made by Mr. Wm. J. Keenan, of 
Boston, is neatly built. The commutator is platinized to 
prevent corrosion, 





Beginning the Pan-Electric Inquiry. 





Messrs. Hale and Millard, designated for the purpose by 
the House special committee to investigate and report the 
facts concerning the ownership of Pan-Electric Telephone 
stock by certain public officers, took the deposition of 
Senator Vest at his residence in Washington on March 10. 
The Senator stated that he first heard of the Pan-Electric 
Telephone Company through a printed circular sent to 
him through the mails some time in April, 1884. The cir- 
cular gave the names of the officers of the company and 
the purposes for which it was organized. He noticed that 
the name of Senator Harris, of Tennessee, was mentioned 
in the circular as connected with the enterprise. He 
called on Senator Harris, and by him was referred to 
Senator Garland, who, it was represented, was well ac- 
quainted with the status of the company and its relations 
to the Bell Company. After obtaining Mr. Garland’s 
opinion, the Senator said, he concluded to take and did 
take 100 shares of Pan-Electric stock, for which he gave 
his check for $1,000 on the Metropolitan National Bank of 
Washington, which was paid on the following day, 
and for which he received a contract showing 


owing to the incomplete organization of the com- 
pany, it was not at that time ready to issue. ‘‘ The 
stock was issued to me,” said the Senator, ‘about 
one year ago, that is, 90 shares of it; the other 10 shares 
were retained by the company as an assessment to defray 
the expenses of expected litigation with the Bell Company. 
After this matter got into the papers,” continued Senator 





that he was entitled to 100 shares of stock, which,. 





Vest, “ Mr. Stilson Hutchins, of this city, offered to take 
my stock off my hands and pay me what it cost. This 
offer I refused, as it might look like a ‘ retreat under fire.’ 
I considered it a mere speculation, but was willing to take 
my chances. I have received a dividend of $12 or $15 
since I have owned the stock. I have had no conversa- 
tions with Mr. Casey Young, the Secretary of the Pan- 
Electric Company, and I have never met and do not know 
Mr. Rogers, who, it appears, was prominent in the organ- 
ization of the company. Mr. Garland represented to me 
that in his opinion the Bell patent was illegally obtained, 
and that the Pan-Electric stock might be worth some 
money. At that time Mr. Cleveland had not been nom- 
inated to the presidency, and, of course, Mr. Garland was 
unthought of in connection with the Attorney-General- 
ship.” 

The regular inquiry is now going on, Mr. Pulitzer, pro- 
prietor of the New York World, and Mr. J. Harris Rogers 
have been examined by the Committee, but nothing new 
has been added to the facts with which the public is al- 
ready familiar. 

he mere 
A Novel Strong Current Protector and Lightning 
Arrester. 





In large cities, where electric light wires, carrying heavy 
surrents, are in such close proximity to others in connec- 
tion with delicate apparatus, it becomes of importance to 
provide means against injury to the latter by an accidenta] 
contact of thewires. Thus it has happened that telephone 
and telegraph instruments and fire alarm apparatus have 
been rendered useless, if not destroyed, by such an occur- 
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BARRETT PROTECTOR AND LIGHTING 
ARRESTER. 


Fias. 1 AND 2, 


rence; and in the latter case especially, the consequences 
might be quite grave. Lightning must also be guarded 
against, but the old form of lightning arrester evidently 
cannot meet the requirements ef both the cases mentioned 
above. Recently Mr. W. D. Sargent, of the New York 
and New Jersey Telephone Company, adopted a novel 
form of “protector” for his telephone lines in Brooklyn, 
the arrangement being designed by Mr. J. A. Barrett, of 
this city. In this device a spring switch is combined with 
a fuse wire and ground plate in such a way that when the 
fuse wire gives way, under an unsafe current, the switch 
carries the line directly to ground. By this means danger- 
ous arcs and extra currents.and flashes, which otherwise 
are produced at the point of opening the line under strong 
currents, are prevented, and the line is better protected 





Fic. 8. BARRETT PROTECTOR AND LIGHTNING ARRESTER. 


throughout its entire length by being entirely relieved of 
its high tension of electricity, through a good ground con- 
nection. 

As shown in Fig. 1, a fine insulated fuse wire passes 
from the line connector around the ground pin or rod to 
the instrument or cable. A spring from the line connector 
is hooked down under the fuse wire, which is gauged to 
conduct all safe currents. When a current which would 
be harmful to the instrument or cable comes in on the line, 
the fuse wire gives way and the spring snaps instantly to 
the ground. 

Fig. 2 shows the instrument disconnected and the line 
connected to ground through the switch. as it would be in 
case of danger. 

’ The fuse wire used is insulated German silver of small 
gauge. This has great tensile strength, together with the - 
required. heating and fusible qualities, -- re 

These protectors are mounted singly-or-in sets, on bases, 
fifty connections occupying a base 80 inches by 5. 

The simplicity of the device makes it very cheap of 
construction, and Mr. Sargent’s adoption of it is a suffici- 
ent guarantee of its efficiency. Our illustration, Fig. 3, 
shows a number of the safety devices, all connected to a 
single ground wire. 
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The Berlin Electric Tram Car. 





Our columns have already contained notices of the suc- 
cessful running of Mr. Reckenzaun’s electric tram car in 
Berlin, ahd recently Mr. Zacharias delivered an interesting 
lecture relating to the same, which appears in the Elektro- 
technische Zeitschrift. As already reported, this car carries 
its own motive power with it in the shape of storage bat- 
teries, and their success here marks another advance in 
their growing application. Our illustrations, Figs 1 and 2, 
show the car, in part sectional elevation and in plan, and 
give the general arrangements, which have been worked 
out with great care and do credit to Mr. Reckenzaun’s 
perseverance and skill. The various arrangements may be 
classed under the following headings, viz. : 1. The battery. 





ro 


- Experiments on Motors for Tramways. 





At the Antwerp Exhibition, lately concluded, a series of 
most interesting tests were carried out on tramway motors, 
and after four months of trial the first prize was awarded 
to the electric car driven by accumulators. In a paper re- 
cently read before the Society of Arts, Capt. Douglas 
Galton, the English juror upon the testing committee, 
gave a résumé of the experiments, which rank among the 
most interesting and important made on this class of 
motors. There were five different motors which entered 
upon the tests, and they may be divided into two classes as 
follows: Three were propelled by the direct action of 
steam, and two were propelled by stored-up force supplied 
from fixed engines. 


> hh 





FIG. 1.—RECKENZAUN ELECTRIC STREET CAR.—SECTIONAL ELEVATION. 


2. The motors. 3. Reversing and transmitting gear. 4. 
Speed regulation. 5. The brakes. 

1. The battery consists of sixty cells, each weighing 40 
pounds and with a capacity of 150 ampére-hours. They 
are placed on a board under the seats of the car, resting on 
rollers, so that they can be readily run in and out. There 
are two rows of 15 cells each under each seat. They are 
coupled in series,and hence give an E. M. F. of from 110 to 
120 volts. 

The storage batteries are changed every two or four 
hours, according to the length of the trip, and the change 
can be performed in about three minutes, not occupying 
more time than a change of horses, 

2. The electromotors employed are of the Reckenzaun 
model. They weigh 420 pounds, and are capable of deliv- 
e.ing from 4 to 9 horse-power. At 120 volts their efficiency 
is 75 per cent., and at the nominal speed of 7 miles per 
hour they make 1,000 revolutions per minute. But this 
speed can be raised to 10 miles per hour. 

3. The reversing arrangement by which the car is run in 
either direction consists, as in most electric railways, of 
two pairs of brushes, either one of which is brought in 
contact with the commutator, according to the desired di- 
rection. For this manipulation of the brushes a lever 
similar to the reversing lever of a locomotive is employed. 

The car body, as will be seen, is mounted upon two 
trucks, each of which carries a motor; and worm gearing 
is employed to transmit power from the armature shaft to 
the axles of the wheels. Objections have been raised 
against this form of gearing, on account of the high fric- 
tion encountered, but Mr. Reckenzaun’s experiments show 
that only 15 per cent. is lost in transmission. He has also 
demonstrated, contrary to general opinion, that the car 
runs freely on a down grade, its progress not being im- 
peded by the worm and worm wheel. It was, of course, 
necessary to select a particular pitch of the screw worm to 
make this possible, and also to insure excellent lubrica- 
tion. 

4, Changes in speed are effected by different combina- 
tions between the whole battery and the two motors. In 
the electrical caretested at the Antwerp Exhibition, and of 
which an interesting accoant will be found in another 
column, the same thing was accomplished by a change 
of potential, effected by cutting out a corresponding num- 
ber of batteries. This, of course, prevents the batteries 
from being discharged uniformly, and is not conducive to 
their long life. Mr. Reckenzaun’s method of employing 
all the batteries during all speeds evidently overcomes this 
objection and allows of three combinations, viz: All cells 
connected with one motor; all the cells connected with 
the two motors joined in series, or all cells connected with 
both motors joined in parallel circuit. These three methods 
of coupling suffice to give the car a speed corresponding 
to the walk, the trot, and the sharp trot of a horse. The 
switch which accomplishes these changes is very simple, 
and the running of the circuits is shown in the plan, Fig. 2. 

Two forms of brake can be brought into play on the 
car; the ordinary mechanical and the electrical brakes. 
The latter are called into action automatically when the 
switch cutsoff the battery current. The motors are then 
converted into dynamos which generate a current that is 
sent into the coils on the brake-shoes, magnetizing them 
so that they are attracted by, and press against, the wheels. 
At the same time the resistance encountered by the arma- 
ture turning in the magnetic field also acts powerfully to 
retard the speed, and both these acting together bring the 
car rapidly to a halt. 

We may add that Mr. J. Zacharias, the engineer of the 
company undertaking the experiments, calculates from 
accepted data that the running of such a tramway by 
electricity instead of horses would bring about 4 saving of 
50 per cent, on the yearly expenses, 


PROPELLED BY THE DIRECT ACTION OF STEAM. 

1. The Krauss locomotive engine separated from the 
carriage. 

2. The Wilkinson locomotive, also separatedfrom car- 
riage. 

3. The Rowan engine and carriage combined. 

PROPELLED BY STORED-UP FORCE. 

4, The Beaumont compressed air engine. 

5. The electric carriage. 

We give below the principal results in so far as they re- 
late to the electric car, and also the tables of comparison 
between all the motors. 

In the electric tram-car the haulage was effected by 
means of accumulators. The car was of the ordinary type, 
with two platforms. It was said to have been running 
as an ordinary tram-car since 1876. It had been altered in 
1884 by raising the body about six inches, so as to lift it 
clear of the wheels, in order to allow the space under the 
seats to be available for receiving the accumulators, 
which consisted of Faure batteries of a modified construc- 
tion. The accumulators employed were of an improved 
kind, devised by M. Julien, the under manager of the 
Compagnie ]’Electrique, which undertook the work. The 
principal modification consists in the substitution, for the 


lead core of the plates, of one composed of a new unalter- 
able metal. By this change the resistance is considerably 
diminished, the electromotive force rises to 2.40 volts, the 
return is greater, the output more constant, and the weight 
1s considerably reduced. The plates being no longer sub- 
ject to deformation, have the prospect of lasting indefi- 
nitely. The accumulators used were constructed in 
Augusé, 1884. 

An experiment was made on Oct. 21 to ascertain, as a 
practical question, what was the work absorbed by the 
Gramme machine in charging the accumulators. The 
work transmitted from the steam engine was measured 
every quarter of an hour by a Siemens dynamometer ; at 
the same time the current and the electromotive force 
given out by the machine, as well as the number of the 
revolutions it was making, were noted. It resulted that 
for a mean development of four mechanical horse-power, 
the dynamometer gave into the accumulators to be stored 
up 2.28 electrical horse-power, or 57 per cent. The intens- 
ity varied between 25.03 and 23.51 ampéres during the 
whole time of charging. Of this amount stored up in the 
accumulators a further loss took place in working the 
motor; so that from 30 to 40 per cent. of the. work origi- 
nally given out by the steam engine must be taken as the 
utmiost useful effect on the rail. It was estimated that to 
draw the carriage on the level .714 horse-power was re- 
quired, or if a second carriage was attached, .848 horse- 
power would draw the two together. This would mean 
that, say, two horse-power on the fixed engine would be 
employed to create the electricity for producing the en- 
ergy required to draw the carriage on the level. The 





electric tram-car was quite equal in speed to those {driven 


by steam or compressed air, and was characterized by th 
noiselessness and ease with which it was manipulated. 

It should be mentioned that the car was lighted at night 
by two incandescent lamps, which absorbed 1.5 ampére 
each ; and the brakes also were worked by the accumu- 
lators. The weight of the tram-car was 5,654 Ibs. ; the 
weight of the accumulators was 2,460 Ibs. ; the weight of 
machinery, including dynamo, 1,232 lbs. The car con- 
tained room for 14 persons inside and 20 outside. 

The original programme of the conditions which were 
laid down in the invitation to competitors, as those upon 
which the adjudication of merit would be awarded, con- 
tained 20 heads, to each of which a certain value was to 
be attached ; and, in addition to these special heads, there 


tions, viz.: a. The defects or inconveniences established 
in the course of the trials. 6. The necessity or otherwise 
of turning the motor, or the carriage with motor, at the 
termini. c, Whether one or two men would be required 
for the management of the engine. 

As regards these preliminary special points, the com- 
pressed air motor, as well as the Rowan engine, required 
to be turned for the return journey, whereas the other 
motors could run in either direction. In regard to this, 
the electric car was peculiarly manageable, as it moved in 
either direction, and tha handle by which it was managed 
was always in front, close to the brake. The carriage was 
the only one which was entirely free from the necessity 
of attending to the fire during the progress of the journey, 
for even the compressed air engine had its small furnace 
and boiler for heating the air. Each of the motors under 
trial was managed by one man. 

The several conditions of the programme may be con- 
veniently classified in three groups, under the letters A, B, 
C. Under the letter A have been classed accessory con- 
siderations, such as those of safety and police. These are 
of special importance in towns. But their relative im- 
portance varies somewhat with the habits of the people as 
well as with the requirements of the authorities; for in- 
stance, in one locality or country conditions are not ob- 
jected to, which in another locality are considered entirely 
prohibitory. The conditions under this head are: 

1. Absence of steam, 2. Absence of smoke and cinders. 
8. Absence, more or less complete, of noise. 4. Elegance 
of aspect. 5. The facility with which the motor can be 
separated from the carriage itself. 6. Capacity of the 
brake for acting upon the greatest possible number of 
wheels of the vehicle or vehicles. 7. The degree to which 
the outside covering of the motor conceals the machinery 
from the public, while allowing it to be visible and ac- 
cessible in all parts to the engineer. 8. Facility of com- 
munication between the engineer and the conductor of the 
train. In deciding upon the relative merits of the several 
motors, so far as the eight points included under this 
heading are concerned, it is clear that, except possibly as 








FIG. 2.—RECKENZAUN ELECTRIC STREET CAR—PLAN. 


regards absence of noise, the electrical car surpassed all 
the others. The compressed air car followed, in its supe- 
riority in respect of the first three points, viz., absence of 
steam, absence of smoke, and absence of noise ; but the 
Rowan was considered superior in respect of the other 
points included in this class. 

Under letter B have been classed the considerations of 
maintenance and construction. 9. Protection, more or 
less complete, of the machinery against the action of dust 
and mud. 10, Regularity and smoothnessof motion. 11. 
Capacity for passing over curves of small radius, 12. The 
simplest and most rational construction. 13. Facility 
for inspecting and cleaning the interior of the boilers. 
14. Dead weight of the train compared with the num- 
ber of seats. 15. Effective power of traction when the 
carriages are completely full. 16, Rapidity with which 
the motor can be iaken out of the shed and made ready 
forrunning. 17. The longest daily service without stops 
other than those compatible with the requirements of the 
service. 18. Cost of maintenance per kilometre. (It was 
assumed, for the purpose of this sub-heading, that the 
motor or carriage which gave the best results under the 


conditions relating to paragraphs 9, 10,12 and 138, would - 


be least costly for repairs.) 


As regards the first of these, viz., protection of the mew. 53 - 
chinery against dirt, the machinery.of the electrical car. . 


had no protection. It was not found in the. experiments 
at Antwerp that inconvenience resulted from this; but it 
is a question whether in very dusty localities, and espe- 
cially in a locality where there is metallic dust, the absence 
of protection might not entail serious difficulties, and even 





cause the destruction of parts of the machinery, 


were also to be weighed the following general considera- — 
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In respect of the smoothness of .motion and facility of 
passing curves, the cars did not present very material dif- 
ferences, except that the cars in which the motor formed 
part of the car had the preference, 

In the case of simplicity of construction, it is evident 
that the simplest and most rational construction is that of 
a car which depends on itself for its movement, which 
can move in either direction with equal facility, which 
can be applied to any existing tramway without expense 
for altering the road, and the use of which will not throw 
out of employment vehicles already used on the lines; the 
electric car fulfilled this condition best, as also the condi- 
tion numbered 13, as it possessed no boiler. 

In respect to No. 14, viz., the ratio of the dead weight 
of the train to passengers, if we assume 154 lbs. as the 
average weight per passenger, the following is the result 
in respect of the three cars in which the power formed 
part of the car : 

9,350 Ibs _ 1.78. 


Electric car.... .... ; 
ving 154 x 84 
15,950 Ib:, 
ee 154 x 45 
22,000 Ibs, 
Compressed air 6a 2 BS 


The detached engine gave, of course, less favorable 
results under this head. 

Under head No. 15 the tractive power of all the motors 
was sufficient during the trials, but the line was practi- 
cally level, therefore this question could only be resolved 
theoretically, so far as these trials were concerned, and 
the table before given affords all the necessary data for 
the theoretical calculation. 

As regards the rapidity with which the motors could be 
brought into use from standing empty in the shed, the 
eleciric car could receive its accumulators more rapidly 
than could the boiler for heating the exhaust of the com- 
pressed air car be brought into use. 

Under letter C are classed considerations of economy in 
the consumption of materials used for generating the 
power necessary for working. 
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Compressed air. | 182, 732. 7, 90,420 | .66 | 2,259. 1) 585.2 .255 


As aabebe the Pam: in these tables, it isto be observed 
that the consumption of fuel for the electric car is, to a 
certain extent, an estimate; because the engine which fur- 
nished the electricity to the motor also supplied electricity 
for electric lights, as well asfor an experimental electric 
motor which was running on the lines of tramway, but 
was not.brought into competition. Says Capt. Galton : 

‘‘The general conclusion to which these experiments 
lead is that, undoubtedly, if it could certainly be relied 
upon, the electric car would be the preferable form of 
tramway motor in towns, because it is simply a self-con- 
tained. ordinary tramcar, and in a town the service re- 
quires a number of separate cars, occupying as small a 
space each as is compatible with accommodating the 
passengers, and which follow each other at rapid intervals. 
But the practicability and the economy of a system of 
electric tram-cars has yet to be proved; for the experi- 
ments at Antwerp, while they show the perfection of the 
electric car as a means of conveyance, have not yet finally 
determined all the questions which arise in the considera- 
tion of the subject. For instance, with regard to economy, 
the engine employed. to generate the electricity was not in 
thoroughly good order, and from its being used to do other 
work than charging the accumulators of the tram-car, the 
consumption of fuel had to be to some extent estimated. 
In-the next place, the durability of the accumulators is 
still to be ascertained ; upon this much of the economy 
would depend. And in addition to this question, there is 





also that of the durability of parts of the machinery if ex- 
posed to dust and mud.” __ 

In discussion of the paper, Mr. Preece, F. R. S., said he 
was a juryman at the Antwerp Exhibition, and though his 
official duties did not require him to inspect and report 
upon these tram-cars, he took every possible opportunity of 
examining them, and, being an electrician, of traveling 
backward and forward on the electric car. He was de- 
lighted to find that the anticipations he formed, at an 
early period of the Exhibition, had been fully borne out by 
what Captain Galton had said. As an electrician, he had 
seen very great difficulties in carrying out a system of 
tramways worked by electricity ; but, like all other diffi- 
culties, experience and study succeeded in removing them, 
and he had the greatest confidence in the future use of 
electricity for this purpose, whether applied directly or by 
the aid of accumulators. 

Mr. A. Reckenzaun said this was one of the most in- 
teresting and practical papers ever read on the subject of 
the mechanical propulsion of tramcars, but it would have 
been still more useful had the experiments been carried 
ona line presenting more difficulties. It was very easy 
to travel on a level line, but very difficult to travel on an 
incline. For instance, if it required 2 horse-power on the 
level, it would take a 4 horse-power to go at the same 
speed up a gradient of 1 in 75, 6 horse-power for a gradient 
of 1 in 37, and 8 horse-power for 1 in 25, which was not 
very serious after all. Again, the sharpest curve on the 
line at Antwerp was only of a radius of one chuin, and he 
was rather surprised it was not made sharper. He had 
recently been running a car in Berlin, where he had re- 
ceived much more encouragement than in London, and 
he believed a fair amount of business would be done 
there before any start was made in England at all. There, 
One curve was 11 metres radius, and there were several 
of 15 metres. 

Mr. M. Holroyd Smith used electricity direct, at Black- 
pool, and therefore there was no loss through the accumu 
lators. The great question with regard to using electri- 
city direct for street purposes was how to do it with safety 
to the public. By conveying the electricity underground 
and having a means of communicating with it in the car, it 
was possible to utilize it without-any danger either to the 
public or the traffic. In answer to a question, Mr. Smith 
replied that the cost of operation was twelve cents per 
mile with horses, but they were doing it now at 
half that price ; when all the cars were running it would 
cost about 5 cents per mile including depreciation and in- 
terest on outlay. 
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The Self-Induction of an Electric Current in Relation 
to the Nature and Form of its Conductor. 
(Continued. ) 

BY PROF. D. E. HUGHES, F. R. S. 

In the year 1864, Prof, Guillemin and myself, as mem- 
bers of the Commission de Perfectionnement of the French 
Telegraph Administration, were charged with the mission 


‘| of testing the comparative merits of the lightning protec- 


tors then used upon their lines. 

Our method of experimenting consisted in jvining an 
insulated conductor to a short fine iron wire connected di- 
rectly with the earth return wire. A Leyden jar battery 
charged by a Rhumkorff coil was discharged through this 
conductor, burning or deflagrating the fine iron wire. 
This wire represented the telegraph instrument requiring 
protection, and by placing the lightning protector con- 
nected with the earth in advance ef the fine iron wire we 
could observe the amount of protection afforded. This an- 
swered extremely well for feeble discharges, but with the 
full power of our battery the fine iron wire was invariably 
destroyed, even with the best lightning protectors which 
are universally used to this day. Noticing that we could 
not give absolute protection to the fine wire by lightning 
protectors, we tried the effect of joining the conductor di- 
rect to a separate earth wire in advance of the fine wire, 
and with powerful discharges the wire beyond the pro- 
tection was invariably burnt, notwithstanding that we 
connected the conductor direct to earth by a cepper 
stranded wire of 1 cm. diameter. 

Professor Guillemin continued these experiments after 
my departure for Russia, and he found, by employing a 
thin sheet of copper as a conductor to earth in place of the 
copper stranded wire placed in advance of the fine iron 
wire, that the wire could be perfectly protected. The 
theory of this action was not understood at the time, and 
the experiment has not received the attention it deserved ; 
but the mutual reactions of contiguous currents shown in 
this paper explain the phenomenon in the fullest degree, 
for we see that a sheet or mbbon conductor has far less 
self-induction than a wire or rod of the same material. 

Iam fully convinced from the results of my experi- 
ments that an enormous retardation or resistance is evi- 
dent in all conductors at the first portion of the variable 
period, and that this is due to self-induction, the current 
thus arousing an antagonist in its own path sufficiently 
powerful, when the primary current has a high electro- 
motive force, to deflagrate or separate the wire into its 
constituent separate molecules, as shown by Dr. Warren 
de la Rue. 

It is also evident from my experiments— which are easily 





repeated, with invariable results—that a flat conductor has 


far less self-induction than a solid of. circular section dur- 
ing the variable period ; and even with a constant current, 
as in the stable period, this form of conductor, as first 
shown by. Professor George Forbes, would, from its great- 
er radiation, convey more current with less heating than 
a wire or rod of the same resistance, 


Lightning conductors are intended to convey a current. - 


of high intensity during an exceedingly short time, and 


should, therefore, be designed so as to convey this current . 


with as little opposition from self-induction as possible ; 
consequently I regard a solid rod of iron as the worst pos- 


sible form for a lightning conductor. The conductor, if . 


of copper, should be of ribbon form, say 1 mm. by 10 cm. 
wide, or if of iron, of numerous stranded wires or a wide 
ribbon of similar conductivity to that of the copper. 


SELF-INDUCTION OF A TELEGRAPH LINE. 


A telegraph line may be considered as a single loop; the 
earth taking the place of a return wire can only affect the 
self-induction by a diminution of its effects, as in the case 
of a parallel return wire. 

Mr. W. H. Preece has iately read a most valuable paper 
on ‘The Relative Merits of Iron and Copper Wire for 
Telegraph Lines,”* in which he shows, by comparative 
rates of speed with the same instrument, that on a copper 
and an iron line of 278 aniles in length (between London 
and Newcastle), whose resistance and static capacity were 
rendered equal, there was an increase of speed in the cop- 
per line of 12.9 per cent., as compared with aniron wire. 

I have not been able to test the relative speeds obtain- 
able by telegraph instruments on wires of different ma- 
terial. The results in every case would depend very much 
on the apparatus employed, but I have considered the 
question from a point of view independent of the instru- 
ments. 

There is aremarkable difference in the resistance of a 
wire during the stable and the variable period, the mea- 
surements taken in the stable period giving no real or ap- 
proximate idea of what its resistance really is during the 
rise of the current in the wire. 

A curious fact in relation to telegraphy is that all mea- 
surements are made during the period of a constant flow 
of current, whilst all instruments—particularly those re- 
quiring rapid changes in the current—work only during 
the rise and fall of the current, as in the variable period. 
Telegraph engineers, however, have not made the mistake 
of assuming that there isno difference in the resistance of 
a wire in these two periods, as it is well known that elec- 
tro-magnets and coils have a far higher resistance during 
the rise and fall of a current, and’ coils simply augment 
the effect of a straight wire of a given length. 

The present method of testing by Wheatstone bridge 
has been adopted because we had no practical means of 
measuring the resistance in the variable period ; and I do 
not believe that this can be accomplished except by a 
method similar to that which I have used, in which the 
resistance and self-induction are separately measured and 
balanced, and by the use of an exceedingly rapid and 
sensitive instrument of observation, as the telephone, in 
place of the sluggish galvanometers, no matter of what 
construction. 

The speed of telegraph instruments is greatly influenced 
by the resistance of the wire. I said in 1883+ that a great 
difference would be found in the resistance of an electri- 
cal conductor if measured during the variable instead of 
the stable period, and I have made numerous experiments 
with the view of ascertaining to what extent this differ- 
ence would probably be felt on telegraph lines. 

I have already mentioned that thetime or the duration 
of the extra currents increases rapidly with the section of 
the conductor; consequently comparisons can only be 
made between wires of similar section for speed, or wires 
of similar resistance for differences in “their variable 
period. ‘ 

In measuring the resistance of a wire during the two 
periods, I have found it best to avoid the use of resistance 
coils, the simplest method being to measure or balance a 
given length of wire in one period, and then observing 
how much lengthening or shortening of the wire would 
produce a similar zero in the second period. Suppose that 
we commence by balancing the resistance during the 
variable period, and fix the sliding communications at the 
point at which we have obtained a perfect zero: we can 
now change to the stable period by means of the commu- 
tator; and as we no longer finda zero, but extremely loud 
sounds, we gradually lengthen the wire under observation 
until we have againa perfect zero. The amount of wire 


added to its previous length shows the difference in resist- © 


ance between a conductor in which there are rapid electrical 
changes and that wherein the flow of current is constant. 
Among numerous experiments, I will cite a_ single 
example. I measured or balanced the resistance of an 
ordinary soft iron wire, 1 metre in length and 4 mm. diam- 
eter, during the variable period, and found that it re- 


quired in the stable period exactly 2 metres 58 cm. to © 


balance the previous resistance. Similar tests on a sample 
of. best charcoal iron wire, as used on our telegraph 
lines, gave still more remarkable results, showing 225 per 
cent. difference between the two periods; for 1 metre of 
this wire had, during the rise and fall of the current, pre- 





* British Association, Aberdeen, September, 1885. 
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cisely the same resistance as 3 metres 25 cm. in the stable 
period. This shows that an iron telegraph wire has with 
rapid currents more than three times the resistance during 
its actual work than that supposed to be its true resist- 


- ance, 


It was difficult on short lengths to find any change 
whatever in the resistance of copper orstranded iron wires 
iu the two periods; the time of discharge being excessively 
rapid, I could only estimate the resistance by the electro- 
motive force of the extra currents, or by forming the wires 
into coils (when a remarkably great difference is shown), 
and then estimating the proportional amount due to its 
own reaction. By this method { was enabled to detect 10 
per cent, difference for a solid copper wire, and but 8 per 
cent. for'the stranded rope of 36 iron wires. The differ- 
ence in time of the duration of the extra currents between 
solid iron and copper aud between solid iron and strauded 
iron is so great that we may consider a solid iron wire to 
belong, comparatively speaking, to the class of slow con- 
ductors, while copper and stranded iron would belong to 
the rapid. 

(TO BE CONTINUED. ) 
Poe <> oe 
The Rai'road Telegraph Lines. 








An investigation is now being conducted at Washington. 
by the House Committee on Post-Offices rnd Post Roads, 
under the Anderson resolution, to ascertain whether 
further legislation is needed to guard against a monopoly 
of telegraph facilities, ‘‘and secure to the Southern, West- 
ern and Pacific States the benefits of competition between 
the telegraph companies, etc.” The land grant railroads 
have, it isclaimed, illegally transferred their telegraph fran- 
chises to the Western Union Company. When, therefore, 
a rival telegraph company reaches the Eastern terminus of 
one of these roads, its business is practically refused. The 
Western Union has really a monopoly of this region, which 
has a population of 8,000,000, and is putting forward a 
claim to the right of gathering and selling the news of the 
day on its own account. Taat company has sought to 
coerce newspapers into making exclusive contr.cts to 
transact all their business over its wires. Mr. D. H. Bates 
has appeared before the committee and given evidence as 
to the discrimination against the Baltimore & Ohio Com- 
pany by the Union Pacific and other roads that have made 
exclusive contracts with the Western Union Company. 
He stated that the average rate for telegrams charged by 
the Western Union Company was 25 cents. This was a 
low average as compared with the rate in England, and 
was attributable almost completely to competition east of 
the Missouri River. The average rate east of the Missouri 
River was very much less than that figure, because of the 
fact that west of the Missouri River the tariff of the West- 
ern Union was considerably greater. If the land grant 
railroads were required to accept business from the Balti- 
more & Ohio Telegraph Company and other companies, he 
believed that the benefit of competition in the reduction 
of rates which has accrued to the public east of the Mis- 
souri would, as a matter of course, accrue also to the people 
west of that river. 
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Small Western Union Quarterly Earnings, 








The Western Union Telegraph Company declared a 
quarterly dividend on March 10 of 14 per cent., payable 
in scrip. The scrip will be issued on and after April 15 
to stockholders of record at the close of business on March 
20. The scrip is exchangeable within 12 months at par 
for stock, or whenever the company shall have obtained 
the necessary authority to increase its stock, and until so 
exchanged the scrip will be entitled to the same rate of 
dividends as may be paid upon the stock. The statement 
submitted by the directors of the business for the quarter 
is as follows : 


Brame, C0eG. 3 ASG ois 90k 0:45) isidd wo otinnid be dhecle® ¢ $4,230,958.87 
Net revenues, quarter ended Dec. 31, 1885.......... 1,014,559.01 








Pt, Nii tdigcnd sh Sia els dala geld wh sgh sd sans $5,245,517.88 
From which, deducting appropriations for— 
Dividend of 114 per cent., paid Jan. 
Be t's ne bine ahdi causes o> carat beeen $999,874.34 
Interest on bonded debt.............. 123,462.70 


III a ngs cabs vee acn reas 20,000.00 

WON). 6sis eas Ssndais eapialed of aan $1,143,338.04 
Leaves surplus, Jan. 1, 1886, of...............005- $4, 102,179.84 
Net revenues of quarter ending March 31, based 


upon nearly completed returns for Jemma, 
rtial returns for February, and estimating the 





usiness for March, will be about........ ....... 1,050,000.00 
Add surplus Jan 1, as above...........-..0e cece eee 4,102,179.84 
DEM Sc a tah pet ac den een weauts & .$5, 152,179.84 
From which, soprspetating for— 
Interest on bonded debt................ $123 500.00 
a ER re 19,991.00 
—— ——— $143,491.00 
CO AO... 11 05> daatccncies cdeas casakn** %5,008,688.84 


The managers of the company attribute the unfavorable 
showing to the decrease in cables, commercial news and 
quotation service, together with increased expenses for 
taxes and repairs, both upon the land and cable lines, *‘ Of 
the surplus at the close of this quarter of $5,008,688.84, as 
shown in-the statement,” says the report, ‘‘ there have 
been invested.in the construction and purchase of lines 
and other telegraph properties up to .the beginning of the 
quarter $4,385,986.12, which will probably be shown to 
have reached four anda half millions by the close of the 
quarter, with a probability of requiring further invest- 
ments of considerable sums at an early date.” 





A Milliampere Meter. 





The precise measurement of electricity has now become 
an important feature in medical treatment, and it is neces- 
sary that the physician should know the exact amount of 
current used. The cut herewith represents an instfument 
lately devised by the Galvano-Faradic Manufacturing 
Company, of this city, and which is so arranged as to 
register from one-fifth to thirty milliampéres. By ,;means 
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NEW MILLIAMPERE METER. 


of this instrument the amount of galvavic current passed 
into a patient may be measured without regard to the 
kind of battery used. 


The * Luminoid ” Incandescent Lamp. 

There are many indications of what our French contem- 
poraries would calla rapprochement, between the arc light- 
ing companies and the incandescent lighting companies. 
At one time, it was warmly argued by partisans of the 
one or the other light that it could and should stand alone, 
but one hears little or none of that talk to-day. The prev- 
alent opinion is that both lights have their respective areas 
of usefulness, and that both kinds of light can be very ad- 
vantageously supplied from one station. Another opinion 
gaining ground is that though arc lighting has for various 
reasons been more actively pushed, the incandescent light- 
ing field is by far the larger of the two, besides being one 
of greater yield for a given territory. Out of this condi- 
tion of feeling has arisen then, as one development, a very 
active de mand on the part of.are lighting men for incan- 
descent lamps, either to be run on arc circuits or to be run 

















THE ‘“‘ LUMINOID” LAMP. 


from incandescent machines, from primary batteries, or 
even from secondaries. This demand, added to that which 
already existed, .and is still growing, for incandescent light. 
ing, altogether aside from stations, has of late greatly 
stimulated interest, rendering any new and promising 
lamp the subject of immediate and close attention. At 
such a period, the White or ‘‘ Luminoid” lamp has put in 
its timely claim for public favor. The lamp is now con- 
trolled exclusively by the Vitrite and Luminoid Company 
of this city, recently organized under the laws of New 
York for the purpose, of manufacturing and introducing 
the new lamp, in which a highly important feature is the 
Erdite filament. It will be remembered that during the 
Franklin Institute tests of lamps last year, the White 
lamp, on a run of 300 hours, showed no loss of candle- 
power, but a gain of 12} per cent. of illumination. The 
figures were given in full in these columns, August 29, 
1885.- The explanation of the shortness of the incomplete 
test is that the lamps were entered late, while the general 
test was in progress ; but as to duration, the company are un- 
derstood to have a showing as notable as the high efficiency. 
As we are informed, the filament is entirely different from 


any other in the market, being ncither fibrous nor textile 
carbonization, but a homogeneous metalloid. A view is 
shown of the lamp on this page. 

The company has for directors: F. W. Roebling, of John 
A. Roebling’s Sons ; W. A. Roebling, of the same; Walter 
M. Dole, of Boston; John B., Tibbits, of Troy, N. Y.; D. 
B. Halstead, President of the New York Exchange Rank ; 
E. F. Browning, of Browning, King & Co., New York, 
and Theodore Mace, late of the Electrical Supply Com- 
pany. Mr. F. W. Roebling is the president of the com- 
pany, and Mr. Mace is the general manager. It is pro- 
posed by these gentlemen to limit the lighting operations of 
the company exclusively to the furnishing of the Luminoid 
lamp to any and all systems of lighting. The company 
will not, it appears, manufacture a dynamo, and is not_ 
interested in any. It will confine itself to the general 
lamp business, thus enabling electric light companies, 
which, while having excellent dynamos and other devices 
for the purpose, have, for want of a lamp,-felt debarred 
from the incandescent lighting business, to enter upon it. 
Consumers and supply houses will also be able to get these 
lamps as required, independent of any system, and for the 
innumerable purposes to which the incandescent light is 
now found applicable. Vitrite, or the insulating materia] 
manufactured and used by the company, is composed of a 
vitreous compound, its peculiarity being that it grasps or 
adheres to, instead of repelling, cold metal, and for this 
reason all the parts necessary for the incandescent work 
are cast or imbeded in it. It is a non-conductor, fire and 
water proof, has a highly polished surface and a finished 
appearance. The holder and all its parts are unique, and 
apparently have all the essentials in a most novel, com- 
pact and desirable form. 

—_—_—_—_—_—_—___re- ee” 


The Telegraphers’ Aid Soviety. 

At the annual meeting of the Telegraphers’ Aid Society, 
held March 10, 1886, in this city, the following officers and 
standing committees were elected to serve during the 
ensuing year: President—Gardner Irving ; Vice-President 
—F. F. Cummings; Secretary—J. M. Moffatt ; Treasurer— 
F. W. Baldwin; Executive Committee—Geo. W. Logan, 
J. F. Cleverdon, W. A. Van Orden, C. P. Bruch, J. McKen- 
zie, Jr., John Brant, A. A. Offutt; Auditing Committee— 
W. L. Ives, T. W. Greene, A. Dillon. 


Tine shomnlsovabie 1: OW os. i550 65.0 54 Fo seiko Dede ea seaaset 222 
EIS cee acs chek hanadee Vas sande et pant geas 81 
ee NIE DD. sane. syns piocois EMislare abe dees Sead elees $1,007 .94 
oh 2 er ae eee Oa eee ee 155. 

Amount paid in benefits last year... .. “A tpl ee, eS 885.00 
Since organization of society. ..:..........:.0 cee eeeeee 3,250.00 


All telegraphers, and those engaged in electrical pur- 
suits, who reside within reach of a visiting committee from 
New York City, and are in good bodily health, are eligible 
to membership in the society. 

Applications for membership are solicited, and should be 
addressed to J. M. Moffatt, Secretary. 195 Broadway, New 
York. 
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**Severe, Ascetic Accuracy.” 





To the Editor of The Electrical World ; 

Sir: I have read with interest, in your issue of Feb. 27, 
the biographical extracts from the forthcoming edition of 
**The Telegraph in America,” by Mr. James D. Reid. This 
one particularly interested me : 

**As to Mr. Gerritt Smith, who entered the telegraphic 
service in 1853 under the Commercial House Printing Tele- 
graph Company at Boston, a strong claim is made. ‘In the 
Western Union system there are 140 quadruplex circuits, 
that is, 140 distinct sections of line on which the quadru- 
plex mechanism is employed. These cover 41,970 miles of 
actual wire, and indicate, as the product of the quadruplex 
system, 125,190 miles of unseen or phantom line, 7. ¢., one 
visible and three invisible wires. After a thorough exam- 
ination of these circuits under ordinary conditions, it was 
found that of these 125,910 miles only 83,940 were availa- 
ble, and that even of these one-third of the signals were 
irregular and uncertain. By Mr. Smith’s improvement the 
quadruplex wires were brought up to their full mileage 
capacity of 125,910. Nor isthis all. Wiresof No. 8 gauge, 
the largest used under ordinary conditions when ex- 
ceeding 300 miles in length, could not, with the existing 
quadruplex mechanism, be worked satisfactorily to exceed 
a mere duplex capacity. By the introduction of Mr. 
Smith’s improvement, wires of No. 8 gauge up to 600 miles 
in length are made available for full quadruplex service; 
and it is not the least meritorious fact connected with this 
very useful improvement that, as if to prove the fact that 
it had removed a formidable obstruction to telegraphic 
work, the quadruplex lines can now be operated with 
maximum efficiency after a reduction of at least one-tenth 
of the battery ordinarily employed. No more remarkable 
service has been rendered to the telegraph in recent years.’ ” 

Letters patent No. 268,317, issued to me on Nov. 28, 
1882, describe an application of the condenser to duplex 
and quadruplex circuits, which accomplishes all the above 
results. This invention has been described in all the elec- 
trical journals. I know of no patent issued prior to or 
since that date which enables an electrician to accomplish 
the results which it.is stated Mr. Smith has accomplished. 

“Severe, ascetic Accuracy” may ‘never satisfy thé 
public,” but it will ‘‘do justice to men and events.” 





BROOKLYN, March 18, 1886. BENJAMIN THOMPSON, 
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How to Wind the Magnets for Shant, Serics and Com- 
pound Machines—1V. 





BY CARL HERING. 
SERIES MACHINES. 
Let it be required to wind the magnets to make ita 
series machine. 
It is evident that this will be much simpler than in the 
shunt machines, for having given the ampére windings and 
the ampéres, there is no alternative but to make the number 


of windings em) . A few hints, however, in regard to the 
details may lead toa better proportioning of the parts, and 
to results which, under the conditions, are the best possible. 
We will also show how the machine may be regulated for 
a varying number of lamps. 

It is evident that in series machines there is a loss of 
potential in the current, as it passes through the magnet 
coils. As the current is the same in the whole circuit, the 
loss of potential will represent the proportion of power 
lost in the magnets. This, as with the current in the 
shunt machine, may be taken at 1.5 to 2.5 per cent. of the 
total for large machines, and 10 per cent., or even more, 
for small or cheap machines. 

Proceed with the test for determining the ampére wind- 
ings, the same as described for shunt machines, but in 
this case excite the field magnets until the desired current 
delivered by the machine has the required potential plus 
that which will ultimately be used up in the magnets, that 
is, the required potential for the lamps and leads. plus 
1.5 to 2.5 per cent. (as the case may be) of this potential, the 
current strength remaining the same. Call the quantity 
of ampére windings found in this way (a W). 

Continue the test to determine the magnetism curve in 
the same way as before in order to see whether the 
machine is properly proportioned, and if not, how to find 
its proper proportions ; also tosee whether the machine 
can be used for more lamps or whether it is overworked. 

Having given (a W), and as the whole current passes 
around the magnets, the number of windings will be 

(a W). 
5 LPL a Tag 

It remains now tososelect the wire that the loss of poten- 
tial in the coils shall not exceed the allowable amount; that 
the coils may be wound full, for the sake of appearance ; 
and that the wire will not heat too much. 

The resistance of the coils will be, as stated in consider- 
ing shunt machines, 

W lm 6 


in which 

Ris the resistance of all the magnets in legal ohms. 

W, the total number of windings on all the magnets. 

lm, the average length of one winding, in inches. 

d, the diameter of naked wire in mils. 

6, the specific resistance (metric) at the allowable tem- 
perature of the magnet coils. 

The current being a, and letting the allowable fall of 
potential in volts be represented by v, the resistance will 
also be, from Ohm’s law, 


R= 
a 


Combining these two and finding the value of the diam- 
eter, gives as before 


d= 


with this difference, that v represents the allowable loss of 
potential in the magnets and not the potential at the poles 
of the machine, as in the case of the shunt machines. 

In regard to the mean length /, for an assumed thick- 
ness ¢ of a coil, the same that was said before, applies to 
this case as well. 

The precautions required for calculating the diameter d 
for shunt machines, in order that the resistance shall not 
be too large to take the current, are evidently not neces- 
sary in this case, for the whole current is compelled to go 
through the magnet coils. If the resistance should be a 
little too high, it will only reduce the efficiency of the 
machine, but will not prevent its working, as it would 
in case of shunt machines. The factor of safety referred 
to may therefore either be safely omitted, or may be taken 
smaller than before. The latter is preferable, as it is 
always more satisfactory to the constructor to have the 
final results turn out to be inside of the limit placed than 
beyond it. 

The factor of self induction in the coils, which acts to 
apparently increase the resistance, is probably the most 
important to allow for in this factor of safety. It is diffi- 
cult to say what to allow for it, as it depends on so many 
quantities, such as the number of windings, the number of 
commutator strips on the armature, the speed of rota- 
tion, the current in the coils and the nature of the iron. 
For ordinary machines we suppose 5 to 10 per cent. will be 
a sufficient factor of safety to cover all these. Instead of 
introducing the value of v directly into the formula, we 
therefore take 95 to 90 per cent. of v. 

Taking, as before, the value of 4 equal to .0162 and as- 
suming a temperature of 70° F.. the formula becomes 


- 875 (a W) ln 
a=a/ ee) 


in which dis in mils, l,in inches, and v the allowable 
loss of potential in volts, which should first be reduced as 
above described, to include the factor of safety. 

But this may give a diameter which is so small that the 





wire will heat, which will be the case if the magnets or 
the ampére windings are small or if the allowable fall of 
potential be large. In that case, the diameter will have 
to be determined by the heating effect, and not by the al- 
lowable resistance. It is necessary, therefore, to calculate 
the proper diameter from both the above formula and the 
heating effect, and then take the larger value of the two. 
For the heating effect it is safe to take .001 ampére per 
square mil of cross section of wire, which is equal to 
1,000 ampéres per square inch, This figure, as will be 
noticed, is smaller than that given for shunt machines, 
for in the latter the wire being smaller, it will cool off more 
rapidly. For large, compactly-wound magnets, however, 
the difference in cooling of large and small-wires will not 
be great, so that both this constant and the other may be 
varied slightly. 

Having found the two values of d, and chosen the largest, 
take the nearest gauge number or size, to this value, and 
find its diameter d, outside of the insulation. Having given 
the number of magnets and the length of one magnet core 
e, we can now determine the number of windings per 
layer from our formula— 

1,000 e 
d; 
in which e is the length of a core in inches, and d, the 
externul diameter of the wire in mils. 

The number of layers will in this case have to be calcul- 
ated from the number of windings, and not, asin the shunt 
machine, from the allowable thickness of coil c; for in this 
case the value of Wis determined at the outset by the 
current a, and the ampére turns(a W), and there is no 
deviation from it. 

The thickness c must therefore be calculated from W as 
follows: Let n be the number of magnets, then the turns 





per magnet will be = , and the number of layers will be 
w d, 


n ~~ 1000 e 
from which the thickness c can be readily calculated by 
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Fig. 2. 


multiplying this by d, and reducing to inches. It can be 


calculated directly from the formula— 





If this is about the same thickness as that which was as- 
sumed, then, provided the wire does not heat, and that the 
magnets are not over-saturated, the machine is properly 
proportioned, and there remains only to calculate the re- 
sistance or fall of potential as a check, and perhaps to alter 
some partsslightly for the sake of the appearance of the 
magnets ; that is, that they may be wrapped full. This 
will be described later. 

If this calculated value of the thickness c is found to be 
much smaller than the assumed thickness, and if it is 
found from the magnetism curve, as described in the be- 
ginning of these articles,that the magnets are just saturated, 
then it shows that the magnets are too long, and they 
may be advantageously shortened. The cores may be 
shortened to such an extent that for the same ampére 
turns and diameter of wire, the thickness of coil c is about 
that which was above assumed ; that is, the length e of a 
x W d? 
~ 1,000,000 n ce” 

If, on the other hand, the thickness found from the for- 
mula is much larger, ahd the magnets are just saturated, 
it shows that the magnet cores are too short, and they 
should be lengthened to the amount required by the for- 
mula just given. F 

If the magnets are very much over-saturated, then it 
only remains either to use the machine uneconomically or 
to use it for less lamps, or to increase the size of the core 
so that from the magnetic curve the magnets are seen to 
be just saturated. For instance, from the magnetic curve 
find at what point, that is, for what ampére windings, the 
magnets are saturated. Divide this by the number of 
magnets, and then by the cross-section of a core in square 
inches ; this gives the saturation coefficient, or the allow- 
able ampére windings per square inch of magnet core, for 
that shape of core and for that quality of iron. Having 
determined this constant, it is easy to calculate what the 
size of core should be in order not to be over-saturated, for 
that quantity of ampére turns, which this particular 
machine requires. If m is this allowable density of mag- 
netism, the required cross-section in inches should be 

(a W) 
mn 
But this will do only for a slight increase or decrease, 


magnet, in inches, may be made, e 





as it is only approximately correct, and it may, for an in- 
crease in core, be safely taken a trifle smaller, because, 
when the core is increased in cross section, it wil] no longer 
take the same number of ampére windings to produce the 
same amount of magnetism than when it was over-satu- 
rated as it was in determining the ampére turns. It will 
also require less ampére windings to generate the same 
magnetism, for the reason that the same current passing 
through a coil with a larger core, but with the same am- 
pére turns, will produce more magnetism in proportion to 
its linear dimensions, and therefore will require less am- 
pére windings to produce the same magnetism. This can 
be demonstrated as follows: In a single winding, the in- 
tensity of magnetism produced by a certain current is less 
in proportion as the diameter is increased ; that is, for 
twice the diameter it is half as great; but the total 
magnetism is proportional to the intensity and the area, 
and is, therefore, proportional to the linear dimension, be- 
cause the area increases as the square of the diameter 
and the intensity inversely as the diameter ; therefore, the 
total number of lines of force will increase as the diam- 
eter. For instance, if the diameter of a coil is doubled, 
the intensity will be halved, but as the area inclored is 
four times as grat, the total magnetism, being the inten- 
sity multiplied by the area, is twice as large. 

For this reason, and because there will be less ampére 
turns required in the new cores when they are not over- 
saturated, it will be better, when the increase is compara- 
tively great, to determine the new cross-section more 
accurately than by the first method, by proceeding as 
follows : 

Take the curve of magnetism a b (Fig. 2), below the satu- 
ration point d, and continue it with about the same rate of 
curvature beyond the point d, where it takis a decidedly 
different direction. This will then be approximately the 
curve which the machine would have if the magnets were 


.| not saturated, but at the same time, if the area of core were 


the same. Through this new curve drop a perpendicular 
b e(representing the magnetization) on to the line o e, 
through the point b at whichthe machine was tested, then 
the point c, where this line intersects the new curve, will 
give the ampére windings represented by c e, which would 
be required on the new machine to produce the same mag- 
netization if the cores were not saturated and if they were 
of the same size. Call this number of ampere turns (a W ’) 
represented by the iength of the line ce; call the dis- 
tance df, (a W”), and let the required number of ampére 
windings of the new machine with larger cores be (a W); 
then; (a W)=*4/ (a W’)? (a W”); 

thus giving the required number of ampére windings di- 
rectly. The deduction of this formula would not be in 
place in this article; it is sufficient to say here that it rep- 
resents that number of ampére windings which will be 
required by a larger core, to generate the same total num- 
ber of lines of force, at the same allowable density of 
magnetization (or coefficient of saturation), and consider- 
ing the fact that the larger the area of the core, the less 
the ampére windings. The application of the formula 
will be illustrated later by an example. 

Having determined the number of ampére windings, 
find the new cross section of core, by dividing it by the 
number of magnets and the coefficient of saturation 
obtained from (a W) and the area of the old cores. 

If the core, in the original machine, is found to be very 
far from being saturated, the magnets are unnecessarily 
large in cross-section, and they may be diminished in a 
similar way as above described. 

Having now determined the proper cross-section of the 
core for the new machine, calculate from the new number 
of ampére windings (a W) what the diameter of wire 
should be, and from this as befure, the thickness ec. This 
is then the thickness required when the new magnets are 
just saturated, and if this is much larger or smaller than 
the new assumed thickness, it shows that the magnet 
cores are too short ur too long, as above described. The new 
length may be determined directly, without first calculat- 
ing c, by the formula previously given. 

If the curve of magnetization is found to be a regularly 
curving line without an abrupt change of curvature, it 
shows that the iron is not well distributed in the machine 
or that it is very hard. It shows that it does not saturate 
all at once, as it should, but that at some parts it is too 
small in cross section, so that they saturate sooner than 
other parts. But this is a subject to be treated by itself, 
as it cannot be discussed here ; it is sufficient to say here 
that all the parts of the complete circuit of the lines of 
force should have the same degree of magnetization 
throughout the machine ; if they have not, then some parts 
are too large or some too small. If the iron is soft and the 
curve does not show one decided point of saturation and 
only one, there are no doubt some wrong proportions in 
the sizes of the iron masses. There is no harm in having 
too much iron at any point, only that it makes the ma- 
chine uselessly heavy, and therefore not of the most eco- 
nomical proportions. 

_ If the curve shows no decided point of saturation and it 
cannot be discovered where the weak point in the mag- 
netic circuit lies, then the magnetization may be continued 
up to what seems from the curve to be the limit of eco- 
nomical magnetism, or for cast-iron oval magnets, up to 
about 240 to 250 ampére turns per square inch of core, 

[TO BE CONTINUED, | 
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The Franklin Institute Dynamo Tests. 





To the Editor of The Electrical World : 

Sir : In a *‘ few lines” (one column), in your last issue, 
Messrs. Alabaster, Gatehouse & Co., the distinguished edi- 
tors of the London Eiectrical Review, have attempted to 
criticise such portions of my. ‘lengthy letter” (two 
columns) on the Philavelpbia tests, as incidentally re- 
fered to their. measuroments of the Heinrichs dynamo. 
While regretting the fact that they were unable to carry 
out their wish not to indulge in personalities—for I heartily 
coincide with the sentiment—I am only concerned with 
their objections to my statements regarding the Heinrichs 
tests, and these I will endeavor to answer. 

The substance of their complaint is simply to the effect 
that I have taxed them with having used cruder instru- 
ments in their experiments than were employed by the 
Franklin Institute Committee, and that, therefore, there is 
no reason why they should be accepted with more confi- 
dence than the latter’s, and that I back up my opinions by 
stating that Mr. Alabaster remarked at the Philadelphia 
Exhibition that, in his opinion, the Ball unipolar dynamo 
was the best ever made, They particularly object to my 
criticism of their use of an Ayrton & Perry voltmeter for 
potential measurements, and assert that, in their opinion, 
the selection of such an instrument, even at the present 
day, would not be held to be injudicious. 

In the discussion respecting the accuracy of the Philadel- 
phia tests, which wa; originated by Mr. Heinrichs, that 
gentleman made a direct comparison of the experiments 
made by Mes:rs. Alabaster, Gatehouse & Co. with those 
made by the Franklin Institute Committee to the disparage- 
ment of the latter. In replying to his aspersions, I found it 
necessary to refer to the record of the above-mentioned 
tests, which had been given in evidence, and in saying that 
there was no reason why the tests of Messrs. Alabaster, 
Gatehouse & Co. should be preferred to those of the Frank- 
lin Institute Committee, I certainly considered the state- 
ment to be within the realm of probability. As to the 
crudity of the apparatus employed by Messrs. Alabaster, 
Gatehouse & Co., in their measurements of the Heinrichs 
dynamo, judged in the light of later knowledge and fuller 
experience, I think no other electrical engineers will deny 
it. It is hardly possible that a firm of professional electzi- 
cal engineers of the standing of Messrs. Alabaster, Gate- 
house & Co. will hold that an Ayrton & Perry permanent 
magnet voltmeter ranks with a Helmholtz pattern reflect- 
ing galvanometer sensitive to a practical limit. I am sure, 
at least, that Mr. Preece and Mr. Kempe do not share their 
opio10n. 

Previous to this discussion I had pointed out, in the 
columns of the Electrician and Electrical Engineer, that 
an instrument containing so many defects as the Ayrton 
& Perry voltmeter must be handled with judgment to 
obtain even approximately correct results; yet Messrs. 
Alabaster, Gatehouse & Co. flippantly refer to this article 
in these words: ‘' Unfortunately for Mr. Prescott, his 
opinion has not the value which might otherwise be at- 
tached thereto, even by those who know him, for his ex- 
cessive volubility makes him forgetful of prior utterances, 
In the January or December number of the Electrician 
and Electrical Engineer there appeared an article from 
the pen of this gentleman himeelf, dealing with these 
very instruments. He admits that they are in extensive 
use, and that when selected according to certain specifica- 
tions, when calibrated as often as once a fortnight to once 
in three months (a wide limit), and then handled with 
judgment, they may be made to yield results sufficiently 
reliable for most commercial work.” To this I reply, that 
I admit still all of the above ; I do not admit, however, 
that they are in extensive use fr scientific tests, nor doI 
admit that they can be made to yield results sufficiently 
accurate for most scientific tests, nor even for all commer- 
cial work. Furthermore, I mentioned in the article re- 
ferred to that the frequency of calibration depended on 
certain given conditions, although in the quotation these 
remarks are replaced by a sneer at the ‘‘ wide limit.” A 
reference to the article in question, which dealt strictly 
with the relation of these instruments to commercial 
work, will convince any fair-minded person that not only 
was I not forgetful of my utterances therein, but that it 
was because I had in mind the experience which gave 
them birth, that I understandingly pronounced the Ayr- 
ton & Perry permanent magnet voltmeter a crude instru- 
ment for scientific tests. 

I quite willingly agree that Mr. Alabaster’s remark has no 
bearing on the accuracy of the tests, and I might wisely 
have left it unquoted. I did not repeat it, however, for 
the purpose of backing up my statements, but because “it 
might be interesting” to those in this country who have 
not the honor of an acquaintance, to, at least, know the 
opinions of the gentlemen whose tests are to serve asa 
model by which the future trials of all dynamo-electric 
machines should be conducted ; in short, just as I might 
refer to Mr. Kempe as the author of the series of articles 
on electric light measurements which appeared in the 
London Electrical Review in the early part of 1882. Mr. 
Alabaster, however, denies that he made such a remark 
toany one in America: I should not wish, and do not 
intend, to make it a question of veracity, for I have no 
doubt that Mr. Alabaster has forgotten the circumstance; 

but I may be allowed to mention that my aurhority for 
the statement is a gentlemen who was in charge of Mr, 


Weston’s exhibit at Philadelphia, and to whom, in that 
place, Mr. Alabaster, note-book in hand, made the re- 
mark. 

In conclusion, I would express my regrets at having 
fallen into a discussion with the brilliant editors of a pow- 
erful electrical journal, and my hopes that they will be 
pleased to deal gently with an humble reader. 

GEORGE B. Prescort, Jr. 

WEsTON LABORATORY, March 6, 1886. 
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Competitive Tests of the Edison and Weston Dynamo 
Electric Machines. 








We have been requested by Mr. C. F. Heinrichs to give 
insertion to the following open letter : 

To the President and the Board of Managers of the Frank- 
lin Institute of the State of Pennsylvania : 

GENTLEMEN: I have noted the contents of the letter 
which Professor Marks addressed to me in a late issue of 
THE ELecTRICAL WoRLD in deference to your instruction. 
In his letter the professor makes several substantial ad- 
missions with which I now can prove conclusively that all 
horse-power measurements made by your committee are 
incorrect, and have given untrue and enhanced efficiencies 
to all dynamos tested. 

Before, however, substantiating my latter statement, 
permit me to state that I well know that I address in you 
an impartial scientific authoritv, and that you will be as 
much pleased if the test under discussion can be sustained 
as you will be ready to withdraw the report of the tests at 
any time, should it be proven that the results given therein 
are incorrect. I further know that your committee was 
composed of gentlemen having great scientific attain- 
ments and of unquestionable integrity; hence, if the tests 
have produced incorrect results, as I shall show, such in- 
correct results were obtained by inadvertence. 

I have in my former letters compared the results ob- 
tained by your committee with those obtained by other 
authorities, but since I note that Professor Marks objects 
to the comparisons of his tests with those made two or 
three years ago, for the reason that those tests were made 
upon ‘antiquated dynamos,” I shall in the following 
explanations refer only to the tests made by your commit- 
tee, and with their report and Professor Marks’ admissions 
prove my above made statements as to the incorrectness 
of the results. 

First : Professor Marks states in his letter that the com- 
mittee have every confidence in the results produced by 
the Tatham dynamometer; thus he maintains that all 
horse-power measurements made by the committee are 
correct. The professor further admits indirectly that the 
measurements of the items of friction of armatureas made 
by the committee are incomplete and too small; because 
the professor admits directly that the brushes were lifted 
during the tests of the friction of the armatures, whilst 
the brushes ought to have been pressed down upon the 
commutators and so the power absorbed by the brushes 
would have been duly accounted for. Hence the phrase, 
‘* friction of armature” of the report is admitted by the 
professor to contain an untrue and too small value, and 
should be taken larger without any special desire on my 
part. 

Further, Tables 2,5 and 4 of the report contain each 
two data of the proportioned items of friction of armature 
obtained from the same armature on different days; butas 
can be noted, the two measurements on each of the three 
tables differ over 50 per cent. from each other. Conse- 
quently these already portioned items varying over 50 per 
cent. from each other may rightly be rejected as untrue, or 
may be enlarged to a more probable value. I have shown 
in my letter of the 4th ultimo that when taking a larger 
and more probable value for the items of friction of arma- 
ture, and calculating the electrical efficiency of the 
dynamo with the following well-known formula: 


Total electrical energy 





(Power applied) — (Power absorbed by friction of armature) =p. c. 


more than 100 per cent. electrical return will be obtained. 
The latter result simply proves that the total horse 
power measurements made by your committee are equally 
wrong. Professor Marks replied to these calculations 
about as follows: ‘‘ If you insist that the friction of arma- 
ture is larger than given by the committee you may in- 
stead of deducting it from the phrase (truly a phrase) 
power applied, add it to the latter?’ How can I do that ? 
The Professor reminds me, in his letter, that the phrase 
‘* power applied ” means the total power indicated by the 
transmission dynamometer minus the friction of the latter; 
thus the phrase ‘* power applied ” contains the whole value 
of friction of armature, including both the friction of the 
journals and of the brushes, and since the latter value is 
omitted by the committee on calculating the true efficiency 
of the dynamo, the true value of the friction of armature 
(including the power absorbed .by the brushes) .must be 
deducted from the power applied, which gave over 100 per 
cent. electrical return. On the other hand, if I please to 
‘take the Professor’s view of treating the data of tests and 
add the true value of friction of armature to the -power 
applied of the report, in such case the latter term becomes 
altogether a phrase and the new value of the power ap- 
plied becomes much larger than the former ; thus again 
proving the incorrectness of the committee’s results, 
Hence the professor will note that whenever the item of 





friction of armature is increased to its due value, all fur- 

ther calculations with the latter will prove conclusively 

the incorrectness of all horse-power measurements made 

by the committee. 

Secondly. In his letter, Professor Marks stated that, ‘‘in 

order to judge fairly of so evenly-matched and highly- 
finished dynamos” no belt was used, but the dynamo was 
coupled directly to the transmission dynamometer, and he 
is satisfied that I have not ‘‘ grasped” the coupling up. I 
beg to assure the professor that I have, indeed, ‘‘ grasped,” 
and noted that such coupling will produce an enhanced 
commercial efficiency. The dynamos tested are to be used 
with a belt, for the reason that no practical engines are 
made to run at the high speed required, and that the 
friction of the journals is somewhat greater with a belt 
than without one. Notwithstanding this, I have not 
raised that point at all. I am greatly surprised that the 
professor should attempt to explain the great discrepan- 
cies, amounting up to 1,000 per cent., between the meas- 
urements made by your committee and those by other 
authorities, with the absence of the belt. The Professor 
even counts up the bending of the belt around the one 
pulley of the dynamo, yet, almost in the same breath, 
speaks confidently of the Tatham dynamometer, but for- 
gets to mention that the large belt of the latter is bending 
over six pulleys, and that such an identical construction 
must be devoid of the sensitiveness required in order to 
test fairly, to the public, such evenly-matched dynamos. 

I admit, gentlemen, that such arguments, though perti- 
nent, do not prove conclusively my statements, and [ will 
proceed to lay before you all the separate items which 
must be considered under the one heading of ‘‘ friction of 
armature.” Although these considerations will rather 
increase the length of my address, still it is necessary to go 
into these details to show conclusively that the values of 
friction of armature as given by your committee are alto- 
gether too smalland are untrue; and further, to prevent the 
question as to the proper value of the coefficient of friction 
from being a stumbling block to the final settlement of the 
latter question. 

The friction of armature includes the following: 

1 Friction of journals. This can be calculated (approxi- 
mately only) with the formula given in my letter of Dec. 
19, 1885. The coefficient of journal friction is given as 
.054 (average). The latter value has been deduced from 
a great number of experiments made by three authorities, 
viz.: Mr. J. Webber. U. S. A.; Mr. D. K. Clark, Great 
Britain; M. Morin, France. It will serve well for the 
speeds and weights of the armatures tested by your com- 
mittee. Professor Thurston has shown that the theoreti- 
cal coefficient of journal friction can be much smaller ; 
but all the extremely interesting and valuable experiments 
were conducted under conditions in which none of the 
four following factors increasing the coefficient of friction 
were present. 

2. Increase of journal friction due to the stress of the 
belt can be calculated approximately when adding to the 
weights of the armature and shaft the resultant stress of 
the belt in pounds. 

8. Increase of journal friction, produced by the centrif- 
ugal force resulting from a slight displacement of the 
centre of gyration of the armature from the centre of the 
shaft. This can be noted in most armatures, since the 
latter are built up of a great number of picces of metal 
and insulating material, and with the surrounding conduc- 
tors will never be found exactly concentric with the 
shaft. 

4. An increase of the coefficient of journal friction will 
take place by the vibrations which are always set up in 
the rapidly rotating armatures. 

5. The resistance of the air will absorb an appreciable 
power, since the armatures are always slightly uneven and 
rotate closely within the partially open field-magnets, at 
the rate of from 40 to 60 miles an hour. 

6. Power absorbed by the friction of the brushes upon 
the commutator. This is quite large in dynamos giving out 
large currents, such as tested by your committee, and in 
which several sets of brushes were sometimes employed. 

The values of none of the five first specified items can 
be calculated exactly ; since the coefficient of journal 
friction varies with the number of revolutions and the 
weight of the armature (pressure). As is well known, the 
coefficient is very great at the start, but decreases greatly 
with the increase of the speed up to a certain point, be- 
yond which the coefficient again increases rapidly, until 
abrasion of the journals and bearings takes place. 

One test recently made by M. Marcel Deprez with a 
heavy armature is mentioned by Professor Thurston in bis 
work ‘‘ On Friction and Lost Work,” etc., etc., which I 
shall quote, reversing, for the purpose of explanation, the 
order in which it is given : 

‘* The coefficient was very great at the start, and fell to 
.005 at 120 revolutions per minute, and remained the same 
until 145 revolutions, after which it rose to .025 at 550 revo- - 
lutions,” and must evidently have .increased greatly at 
1,000 or more revolutions, the speed of the dynamos tested 
‘by your committee. 
. All the above proves that the ca 


Iculation of the probable 


values of the power absorbed by the friction of the arma-. 
tures tested by your committee, as given in my letter of 
the 19th of December, 1885, are very fair to your com- 
mittee. The calculations of the friction of the journals 
and of the brushes were made separately and showed that 
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the mere journal friction calculated was much larger than 
given by your committee, and with the brush friction 
added, the total items of armature friction were many 
times larger than those given by the committee; thus 
there cun be no further doubt that the results given by 
your committee are altogether incorrect. 

The professor cannot further maintain that I only insist 
or reasons of my own upon a larger value of friction of 
armature, and I trust he will now admit that notwith- 
standing the fact that the friction of the armatures is 
** marvelously” small (when the brushes are lifted), the 
items -given by the committee are from 300 to 1,000 per 
cent. too sthall. 

Thirdly. The incorrectness of the test made by your 
committee is still further proven by the following con- 
siderations relating to the transmission dynamometer 
used. ‘The latter was calibrated with a load of about 46 
horse-pe wer and 700 revolutions per minute, and. was then 
relied on for the power measurements of al! other loads 
and speeds, which I shall show to be altogether incorrect, 
and has Jed to the incorrect results of the measurements 
of the *‘ power applied ” to the dynamos. 

All the statements that have been brought forward by 
me when considering the variableness of the co-efficient of 
journal friction apply equally to the six shafts of the 
Tatham dynamometer (and also to the shaft and trans- 
mission pulley of any other dynamometer). The co-effi- 
cient of journal friction varies greatly with diffetent loads 
and speeds; consequently the calibration of one load and 
speed cannot serve for another load and speed. 

The committee has not calibrated its dynamometer for 
any electrical load and speed actually used during the 
tests, consequently all results must be rejected. | 

All the above explanations and considerations prove 
conclusively and finally that all horse-puwer measurements 
made by your committee are incorrect and must be re- 
jected. 

Summing up, gentlemen, you will note the following : 

1. That the horse-power measurements made by your 
committee of the friciion of armature are admitted to be 
untrue: only a portion of each item was measured, and of 
the latter, those which were measured twice, differ over 
50 per cent. from euch other. Thus the whole measure- 
ments of these items must be rejected. 

2. That the values of the friction of armatures given by 
your committee are about from £00 to 1,000 per cent. too 
small, as compared with all tests previously made and as 
compared with calculations made of the items and the 
physical conditions pertaining to the friction of armature. 

All this proves that the values of friction of armatures, 
as given by your committee, are altogether too small. 

3. That whenever one accepts the true or a probable 
value of the friction of armature and then calculates the 
electrical efficiency of the dynamo, the impossible results 
obtaimed prove conclusively that all horse-power measure- 
ments made hy your committee are also incorrect. 

4. The committee not having calibrated the dynamom- 
eter with any one of the electrical loads actually used dur- 
ing the test prevents the acceptance of any results obtained 
with the dynamometer, whatever else may be said as to 
the merits of the latter. 

Trusting that you will, gentlemen, now consider the 
advisability of withdrawal or annulment of the re- 
port of tests issued by your authority, I beg to remain, 
gentlemen, yours faithfully, CHARLES F.. HEINRICHS. 

238 BROADWAY, NEW YorK, Feb. 2, 1886. 
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NEw YorK, March 15, 1886. 4 
I hear that the Remington people are giving-up their 
system of electric lighting on the ground that their other 
large business interests occupy their time wholly and pre- 
vent them from giving the system the attention it ought 
to have. It is a fact that the outgrowths of electricity and 
the opportunities in the electrical field are now so numer- 
ous that they are in themselves enough for any one to at- 
tend to, and the Remington Company has also large in- 
terests of a non-electrical character, such as the manu- 
facture of typewriters, for which the demand is bow so 
large. Tam told, by the way, that the use of the type- 
writer is becoming very popular with telegraph operators, 
and it is safe to predict that before long every fledgling 
operator will be able to play on the keyboard as well as the 


key. 

ii is said that the Rev. W. Taylor, of Nice, Mich., in- 
tends to form a jomt stock company for the manufacture 
of a telephone he hus invented. 

My attention has been called lately to the National Ac- 
vident Society, of this city, which offers excellent terms 
of insurance in cise of accident or violent death. There 
are very few men who are not dependent for support upon 
their earnings from week to week in the professions or 
the trades, and hence it is a good thing to provide against 
any sudden stoppage of income. Those who are engaged 
in eleotrical pursuits do not run any exceptional risk, but 
on the other hand they enjoy no special exemption from 
dangers naturally incident to travel and work, and they 
ought to be as able as any other body of men to appreciate 
the advantages of $25 per week for six months in case of 
disability and $5,000 in case of death by accident, in return 
for the payment of about $i2 a year. I would suggest to 
your readers that it is worth their while to secure them 
selves through the medium of this society against un- 
toward chances that come but too often in spite of, and 
sometimes because of, the developments of: our modern 
civilization. The society is incorporated under‘the laws of 
the State of New York, and has on its board of,directors a 
numberof well-known men. The Sepameeey of its Casualty 
Fund is the Chemical National Bank, and the trustee of 








the Reserve Fund is the Farmer’s Loan and Trust Com- 
Bey; The home offices are in the Stewart Building, 
roadway and Chambers street, this city, and its agents 


are distributed throughout the country. The limits of | 


membership in the United States and Canada are over 18 
years of age and under 65. 
h the. kindness of Mr. G. H. Stout, general man- 


ager of the Stout-Meadowcroft Company, 2% Ann street, 
I spent a very le evening last week at the residence 
of Mr. Henry V. Parsell, in Twenty-first street, this city. 


The house has lately been fitted up by the company with 
their new Aurora electric light batteries in connection with 
Edison lamps, for which the company are ageats. Among 
the guests were the President and the directors of the 
Will burg Savings Bank, and Dr. Thayer and son, of 
Brooklyn, Mr. A. J. Bayliss, Mr. C. Canfield, Mr. G. H. 
Stout, and Mr. W. H. Meadowcroft. The parlor floor has 
not yet been equipped, but we were shown the second 
floor to begin with. Here a good idea was given of the 
ractical value of the light in the household. We saw it 
in storeroom, bath room and closets and in stationary or 
swinging brackets with pretty colored shades. On this 
floor is a switch-board containing switch and compound 
push buttons, so contrived that automatic gas burners can, 
if necessary, be lit in any part,of the house, while 
special ca can be sounded on a system of bells 
extending throughout the house. The third floor 
has the electric lights in dark closets and _hall- 
ways, and they can be turned on or off as you ascend the 
stairs. On the fourth floor I saw one of the most complete 
amateur laboratories of which I have any knowledge, and 
here again the superior beauty and convenience of the in- 
candescent lamp were remarkably evident. On the right 
as you enter is the dark closet for developing photugraphs. 
[nstead of having to hold the subject up to the light, Mr. 
Parsell has the incandescent lamp placedina funnel from 
the wide end of which he throws the light down on the sut- 
ject. This is a very advantageous change, and I think 
photographers will be glad to get the hint. The arrange- 
ment can be either stationary or portable. Another use of 
the lamp is as a search light in large presses, closets, cabi- 
nets, etc. Any one who has bum his head searching 
for articles in a dark repository with a candle or oil lamp, 
will appreciate this application—a lamp in portable sha 
with side reflector, which can be carried to any point with- 
out the danger of fire. A complete stereopticon outfit was 
shown with the company’s new electric light outfit, iaclud- 
ing a forty candle-power lamp ona base. A comparison 
was made for us between calcium light and this, with a 
difference, at least, in my opinion,of 100 per cent. in favor of 
electricity, for steadiness and all other features of excel- 
lence. Mr. Stout-then gave us some music on the piano 
and organ, both lighted by electricity, and a light was also 
shown over .a cabinet containing carpenters’ and me- 
chanics’ tools of every variety. The artistic cab net, I 
should add, is Mr. Parsell’s own work, as are the speci- 
mens of electroplating in it. Next came a choice micro- 
scopical outfit, with a 2c. p. lamp; then a glass case of 
minerals, with lamps in each compartment ; and a small 
statue of Liberty illuminated. A room to the right con- 
stituted the battery room and workshop, with a screw- 
cutting lathe, a planer and turning machine, all run by 
the Cleveland electric motors. The company have set up 
here 28 Aurora batteries, each giving 2.2 volts and 6 am- 
os grouped in 2 series of 14 cells each, in multiple arc. 
ires were run not only to the circuits but to an extensive 
switch-board for experimental purposes. The multiple 
battery switch-board used is very neat end complete,cutting 
in one or the twenty-eight batteries, being a 14-point switch. 
This room contains, too, the batteries for the gas lighting. 

The house is circuited with underwriter’s wire under 
special insurance permit. ‘here are thirty-four 16 c. p. 
lamps distributed throughout the house, and any eight of 
them can be run at one time every night for over a week 
without replenishing the fluid in the batterie:. The zincs 
weigh 54 pounds, and it takes 24 ounces to exhaust the 
fluid each time, the claim being made for the battery that 
it consumes less zinc than any other. Altogether the plant 
and the house are most interesting, reflecting great credit 
en both Mr. Parsell and the company. 

The Telemeter Company has lately received an order 
from a large brewer or maltster for 25 telemeters. The 
order from the U. 8S. Senate has been increased from 2 to 
4 instruments, which will help to keep the grave and rev- 
erend seigniors in an equable frame of mind. One of the 
worst provocatives to bad temper and hasty words is an 
overheated, foul atmosphere. The Lowell (Mass.) Water 
Power Company has ordered the system put in. The com- 
pany is now preparing an elegant and extensive catalogue 
descriptive of its whole system, with notes and testi- 
me from a number of prominent individuals and 
firms. 

I notice the presence in town of Mr. Barclay, of Holmes, 
Bovth & Haydens. He reports trade good. with a marked 
activity in electric lighting in the West. Ws o.ae 
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Several incandescent lamps of high candle-power have 
recently been placed in the corridors at the City Hall, 
where they show to fine advantage. These lamps are of 
the type referred to in recent New England Notes; they 
are made by the Bernstein Electric Light Manufacturing 
Company, and are used in series on arc-light circuit. 

Judging from the following facts, it may be safely stated 
that the business of putting -? electric watch clocks has 
been unusually yer with the E. Howard Watch and 
Clock Company, of this city. Mills and corporations are 
beginning to realize that the best is the cheapest. The 
company has lately supplied George Campbell & Co., 
George Branson, the Academy of Music, the Philadelphia 
Saving Fund Society, Philadelphia; T. New, New York ; 
Farrel Foundry pompany, New Haven; Charles A. Hig- 
gins, Brooklyn ; City Hall, Fall River ; Dennison Manufac- 
turing Company, Mechanics Falls, Me., and the State 
ulmshovuses at Bridgewater and Tewksbury, Mass. 

The Sun Electric Light Company has just sent a repre- 
sentative to the Western States, together with a fuil equip- 
ment of its system. 

On Friday (12th) the committee on mercantile affairs | 
from the State House~baving in charge the various telé- 

e bills now ing—made a visit \o the offices of the 
ew England Telephone & Telegraph Co., and were 











escorted over the entire exchange by Superintendent D. B. 
Parker and other officers of the company. The committee 


‘pressed their admiration at what they saw about the well- 
ept Exchange. They had a very successful talk with 
New Yo x and Philadelphia before taking their departure. 
The Wheeler Reflector Company of this city is ae a 
very satisfactory business in its electric light reflectors for 
arc and incandescent lamps. 

The American Bell Telephone Company has declared a 
dividend of $3 per share, payable April 15° 

The weekly payreent bill, which recently passed the 
Massachusetts Leatelitaien, and is now awaiting the Gov- 
ernor’s sigaature, includes te!ephone and telegraph cor- 
porations 

At a meeting of the Board of Aldermen of New Bedford. 
Mass., on Thursday evening, March 11, the Acushnet 
Street Railway Company was granted leave to run cars by 
electricity over a portion of its route. 

Mr. James C. Davis has filed in the Supreme Court for 
Suffolk County a petition to compel the attendance before 
him of Thomas he, Superintendent of the Western 
Union Telegraph Company, witb certain telegrams and 
papers relating to a suit between John W. Fletcher and 
the Atchison, Topeka & Santa Fé Railroad. 

The Thomson-Houston Electric Company has just in- 
stalled the following arc-light plants, viz., at Rutland, Vt., 
30 lights: at Northampten, Mass., 30 lights; at Durham, 
N. C., 75 lights; at Woodland, Cal., 30 lights; and at Vicks- 
burg, Miss., 45 lights. 

Messrs. G. K. Milliken & Co:, of this city. have sold 
several of their Reis telephonic apparatus to the leading 
colleges and schools in this country and abroad for experi- 
mental purposes. 

Prof. E. C. Pickering of the Cambridge Observatory, has 
recently had published a small pamphlet on his researches 
in telephony. 

The Edison Company for isolated lighting has been 
awarded the contract for the installation of an 800 incan- 
descent light plant in the works of the Boston Rubber Shoe 
Company, Malden, Mass. Work on the wiring, etc.. will 
be commenced at once. 

The Naugatuck Shoe Company, of Naugatuck, Conn., 
has closed a contract with the Consolidated Electric Light 
oe for a 75 incandescent light plant; lamps to be 
16 ¢. p. 

An agent for an electric light company cf Boston has 
been in Malden, Mass., during the past week, making 
arrangements to put in an electric light plant. He has 
now secured enough subscribers for lights to guarantee his 
going there. He will erect a building in the rear of 
Yerxa’s new block on Pleasant street for the power. This 
has been what the city has long needed and will fill a long- 
felt want. 

The Redding Electrical Company, of this city. are at 
present busily engaged making a number of very band- 
some dynamos, their capacity ranging from 50 to 100 in- 
candescent lights. These machines are being made to 
order for inventors and others, and are manufactured by 
this company from plans and ideas furnished. The Red- 
ding Company have had many years experience in making 
dynamos and various kinds of electrical apparatus for in- 
ventors and others, and has peculiar facilities for this kind 
of work. 

‘I have it from reliable source that the Dolbear telephone 
suit, which has been for nearly three years past before the 
Supreme Court of the United States, will be called up be- 
fore the summer vacation, or at the beginning of the fall 
term of the court. This case takes precedence of any other 
telephone suit. It has been currently reported here that it 
will be fully a year before the Government suit against the 
American Bell Company can be heard. Inasmuch as the 
fundamental questions as to the invention of the speaking 
telephone by Reis are to be settled in court in the Dolbear 
case, it would seem tw follow that the Government case 
(which relies upon the same evidence) will be settled by the 
Supreme Court before the suit against the Bell Company 
could be heard. » eS 
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Matters have been rather quiet during the past week. 
Dealers report trade as not too brisk, but they think the 
prospocts good for a revival soon. 

Dr. Wahl, Secretary of the Franklin Institute. delivered 
a lecture in German on Saturday evening last, before one 
of the German societies. The subject was ‘‘ What Civiliza- 
tion Owes to Science.” He handled it in a very logical 
way, giving to electricity her full share of credit as a civ- 
ilizer. 

Capt. Otho Ernst Michaelis, of the U.S. A.. will delivera 
lecture before the Franklin Institute on Monday evening. 
March 15; subject, ‘‘ The Functions of Electricity in the 
Development of Marksmanship or Electro-Ballistics.” 
These lectures are much prized and are attracting more 
and more attention. 

B. F. Van Dyke, general manager here for the Schuyler 
Electric Light Company, has just returned from Knox- 
ville, Tenn., where he has been erecting a 90-light plant, 
and he reports it as working very nicely, and the citizens 
of Knoxville as very much pleased. 

J. Edward Kelly, a young man of Camden, has just 
made application for patentson an electrical speaking tube. 
It is well spoken of. 

The Cleverly Electric Company are the agents for the 
Little Giant Battery manufactured at Providence. 

Henry Clay, well known as the inventor of the Clay tele- 
phone, is busily engaged finishing working models of bis 
electro-pneumatic tube system, which he proposes testing 
before the Electrical Committee of Councils this week, Mr. 
Clay has recently applied for patents on a metrograph, a 
machine for measuring solids, also for ae — 


city of bodies. 
SOUTHERN NOTES. 


NEW ORLEANS, March 10, 1886. 

The Crescent City has shown commendable enterprise in 
substituting the electric light for gas in illuminating its 
streets. The city covers a large area, and, with the ex- 
ception of one section, where the contract with the gas 
company has still several years to run, is wholly lighted by 
electricity. There are two arc lighting companies in New 
Orleans—the Brush and the Louisiana. The latter has the 
contract for the street lighting, which runs for three 
years. Itsu — 700 arc lights along the various thor- 
oughfares. t e Brush company lights the fourteen differ - 














were gratified with the attention shown them, and ex- 


ent markets with 80 arc lights, and the parks with 18 arc 
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lights. It also lights the river front for five miles, in 
which service 100 arc lights are employed, 250 feet apart, 
The latter contract is not made with the city, but with the 
lessees, a private company. The Brush company has just 
received the contract for five years, which would seem to 
indicate that the service has been satisfactory. 

The Louisiana Company has been devoting its attention 
almost exclusively to its big city contract, yet supplies 
about 200 private lights. Finding the old station at 119 
and 121 Magazine street entirely too small, it bas just 
erected a fine, new station on the new levee. When com- 
pleted, this will be one of the very largest stations in 
America, which is equivalent to saying in the world. It 
will have a capacity of 1,500 arc lights. Hitherto small 
high-speed engines have been used by the Louisiana com- 
pany, but in equipping the new station it is the intention 
to. put-in large slow-speed engines, using high-speed en- 
gines for incandescent lighting, a department the com- 
pany expects soon to give attention to. The company 
uses the Fort Wayne Jenney system, and has 50 dynamos 
in.operation. Its repairs are done in its own shop, and its 
employés number about 100. The new station is expected 
to be ready in about two months. 

The Brush company is now furnishing about 600 private 
are I ghts at prices ranging from about 40 to 60 centsa night. 
It also lights the Exposition with 170 lights in addition to 
50 supplied to exbibitors there. This company is also 
arranging to go into the development of the incandescent 
lighting business. It is likewise about to enlarge its plant 
so as to supply electric power for running elevators, fans, 
sewing machines, &c. !t has in use three Atlas-Corliss 
engines, with one in reserve, to be used for electric power 
purpo:es. The company pays a regular quarterly divi- 
dend of 14-per cent. 

The Edison Company is not unrepresented here, the 
isolated incandescent plant in the St. Charles Hotel 
having been put in by it. 





THE TELEGRAPH, 


“Telenym” is the newly-invented word for telegraph 
address, 


Proposed New York Legislation.—Bills have been in- 
troduced in the New York Legislature by Mr. Platt assess- 
ing telegraph companies upon the number and length of 
their wires, and by Mr. Erwin, establishing a Board of 
Commissioners to supervise telegrapb and telephone com- 
panies. Three commissioners are created, who are to be 
appointed by the Governor and Senate, and are to arbi- 
trate between the companies and their operators. 


Empire and Bay State.—The Empire and Bay State 
Telegraph Company filed a mortgage for $500,000 in the 
County Clerk’s office in Brooklyn last week, to secure a 
loan from the Farmers’ Loan and Trust Company of that 
amount. The company proposes to build lines from New 
York to Bridgeport. New Haven, Newport, Albany, Phila- 
delphia, Baltimore, Washington and other cities. 


_ The Bankers & Merchants’ Case.—Charles H. Phelps, 
the referee in the Bankers and Merchants’ Telegraph case, 
has reported that the certificates issued by the receivers 
and paid by Mr. E. 8S. Stokes for the company’s property 
at the foreclosure sale are valid. Judge Donohue, in the 
Supreme Court, confirmed this report on March 12, and 
directed the cancellation of the $250,000 bond given by 
Mr. Stokes in the Powers suit. 

Receiver’s Certificates.—The action brought by Millard 
R. Powers, of Chicago, on behalf of the holders of $750,000 
of the bonds of the Bankers and Merchants’ Telegraph 
Company to test the validity of the receiver's certificates, 
was brought to a termination on the 10th inst. (as above) at 
a hearing before Referee Charles Henry Phelps in this 
city This was brought about by the production by John 
S. Smith, one of the opposing counsel, of papers of record 
from the County Clerk’s office, showing that the question 
raised by Mr. Powers has already been judicially passed on 
three times adversely to Mr. Powers’ claim. 

A New Line to Canada.—Albany men are endeavor- 
ing to organize a company to build a new telegraph line 
from that city to Rouse’s Point. It is estimated that a 
capital of $100,000 is necessary for the work, and they 
claim that $50,000 have already been subscribed. They 
expect to make an arrangement with the Baltimore & 
Ohio Company by which some of the latter’s lines can be 
used between Albany and Saratoga. On its way north the 
new line is expected to tap the villages of Fort Edward, 
Sandy Hill, Glens Falls, Fort Ann, Whitehall and other 
places. The Baltimore & Ohio have rejected one proposi- 
tion by the proposed new company, but it is hoped by the 
latter that terms may yet be made. 


A Miniature Strike.—Thirty two messengers employed 





street, went out on strike at 6 o’clock A. M., March 13, for 
an increase in wages and a decrease in working hours. 
They have been working 11 hours a day, including Sun- 
days, and receiving $4.23 a week. They forwarded to 
Superintendent Darragh a written demand for a reduction 
of working time to 10 hours, every other Sunday off, $4.50 
a week, and 8 cents an hour for extra work. They further 
demanded the discharge of Delivery Clerk Adams, claim- 
ing that he was partial in delivering messages. One boy 
remained at work, and the strikers said he must go as well 
as Mr. Adams. In a short time four of the boys went 
back to work and the others were discharged. Application 
was made to the Western Union office in this city for 50 
extra boys, and they were sent over. 


A Tast2ful Memento.— We have received a remarkably 
tasteful card of Christmas and New Year greetings from 
the officers of the Central Electrical Telegraph Office of 
Melbourne, Victoria, Australia. The front page shows 
two rows of telegraph wires leading to the clouds, in 
which is a hand grasping lightning, and beneath, the 
words, ‘* The Officers of the Central Telegraph Office, 
Melbourne, Victoria, send their Christmas and New Year's 
greetings to their brother officers at .” Below this 
is the exact copy of one of the tables and instruments in 
the Melbourne office used in connection with the quadru- 
plex line toSydney. The centre’sketch is the work of one 





- of the operators, Mr. O. Dobson, and represents a kangaroo 
' in a fern gully, holding up a twig. from which are. hang- 


ing three cards. The tirst shows -the operator at work ; 
the second, the memo. he is sending to ‘‘X” 
‘*May. each Year be Brighter than 
the Last.” Signed ‘‘ A” (Melbourne office.) The third isa 
country scene showing a telegraph pole and the wires. The 
whole is inclosed in a border of telegraph tape, upon which 
are written the words in telegraphic language ** A Merry 


Christmas to all our Brother Officers,” the tape being en- 
twined with a telegraph wire, besides an insulator and 
two battery celis. On the back pages are two views 
sketched by Mr. J. W. Payter, the assistant manager, who 
assisted at the laying of the duplicate cable to Tasmania, 
one showing the ‘‘ Sherard Osborne,” cable steamer, starting 
from Flinders to Jay duplicate cable, Victoria to Tasmania, 
20th November, 1885, the other ‘“* Landing duplicate cable 
at Low Head, Tasmania, 23d November, 1885.” The card 
is lithographed in copper bronze on cream cardboard. 





THE TELEPHONE. 
The Bell Patent Suit.—At t the time this paper goes to 


press, it is understood that the suit will be instituted dur- 
ing the week, and probably at Columbus, Ohio. 


The Meucci Telephone Company has been incorporated 
at Elizabeth. N. J., with the following officers: Presi- 
dent, Seth B. Ryder; Vice-President, Jobn E. Vorhees ; 
Secretary and Treasurer, James E. English; Managing 
Director, Dr. 8. R. Beckwith. 


A Wise Postponement.—The Ohio House of Repre- 
sentatives has, by a unanimous vote, decided to postpone 
action upon the bill td regulate telephone charges in that 
State until next Jantiary. This action was taken at the 
request of the author of the bill, Mr. Sleicher. The terms 
of the proposed measure were identical with those of the 
bill passed by the Indiana Legislature last year, reducing 
the rental of telephones to $3 per month. 


Boston Stock Dealings.—The Boston Stock Exchange 
has reduced commissions on telephone stocks—Bell from 
50c. per share for all lots to 25c per share for less than 50 
shares, with 50c. as before for 50 or more shares, and Erie 
& New England from 25c. per share for everything to 
124c. for less than 50shares, the old 25c. commissicn hold- 
ing for 50 shares or more. This is expected to increase 
the dealings in small lots. The change takes effect at 
once. 


“German” Telephones.—A special from Wheeling, 
W. Va., says: Two electricians employed by the Baltimore 
& Ohio came here from Baltimore a few days ago. They 
brought with them two telephones of German invention. 
One was attached to a telegraph wire here and another at 
Bellaire, O. Other instruments were afterwards attached 
at Baltimore, Chicago and Newark, O.,. and five persons 
conversed with much ease. The transmitter consists of a 
large box affixed to the floor, the speaker talking down- 
ward. The diaphragm isa cone of very fine aluminum 
wire connected with a horseshoe magnet, through which 
a current constantly passes from a battery. Theemployés 
of the company here are reticent as to the reasons for the 
experimenting on the company’s lines. 


No Original Model.—A dispatch from Washington 
says: It has been discovered at the Patent Office that 
there is not on file a single model of an original telephone. 
The patent which was issued to Professor Bell in March, 
1876, and which is abcut to be contested by the Govern- 
ment, was granted without a model being filed. The pres- 
ent officers of the Patent Office do not know how this 
omission occurred. Since Professor Bell received his 
patent there have been numerous improvements to the 
itelephone, and the models of these.occupy a good-sized 
shelf in the model room. They have nothing to do, how- 
ever, with the original patent to Bell. The exhibits in the 
suit will probably be confined to the unpatented tele- 
phones, which, it is alleged, were invented prior to Pro- 
fessor Bell’s application fora patent. These,will not occupy 
a very large space. The Government has not yet made a 
demand upon the Patent Office for any papers in connec- 
tion with the suit. 


Well Put.—President W. H. Forbes, of the American 
Bell Telephone Company, appearing on March 9, in Boston, 
before the legislative committee having under considera- 
tion the proposition to limit the percentage of stock which 
the American Bell may hold in local sub-companies, said 
that by the terms of the contract under which the con- 
solidation of 1883 was made the sub-com panies were given 
a permanent license, subject to royalty, the parent com- 
pany receiving in consideration a share of the stock in the 
sub-companies.. In some instances the license was made 
permanent; at other times four or five years. He thought 
it would have been better had the New England Company 
been capitalized on a more conservative Seiiie ( How 
England was pagnalines at $12,000,000 and Boston was 
put in at $3,600,000. He added : ‘‘I now think that it was 
a mistake to thus overcapitalize, but we were inexperi- 
enced in the business, and in capitalizing upon a per- 





in the Brooklyn District Telegraph Office, at No. 4 Court | Pee” remunerative.” 


centage of anticipated earnings, we naturally made mis- 
takes. The raising of rates, however; is not due to this 
overcapitglization, but to the fact that business had not 
Mr. Forbes thought $6,000,000 
would be sufficient capital for the New Eugland. 








THE ELECTRIC LIGHT. 


West Virginia.—The Wheeling Steel Works, Wheeling, 
have just siarted a 250-light incandescent plant on the 
Westinghouse system. 

Jackson, Tenn.—Aw electric light plant is to be put in 
at the above place. Cost, $15,000. Address, Anderson and 
Searby, Jackson, Tenn. 


Wisconsin.—The Green Bay and Fort Howard Electric 
Light Company, Green Bay, Wis., has been incorporated 
with a capital stock of $20,000. George W. Lamb and 
others, incorporators. 


The Universal Electric Company, of Chicago, has been 
incorporated witha capital stock of $1,000,C00. The ob- 
jectis to produce and use light, heatand power in all man- 
bers whatsoever; incorporators, W. F. Stewart, A. Thomas 
Rice and Charles W. Battner. 


A Dog in the Manger.—The completion of the new 
Hofburg Theatre, Vienna, has ‘been postponed indefinitely 
owing to objections made by the Hungarian Minister, 
Baron von Orezv. The plans of the new building contem- 
plated the erection of an electric light station to furmish 
electricity for hghting the theatre quite near the residence 
of the Baron. He appealed against this station as a nui- 





sance, making the extraordinary assertion that the noise 
of the dynamos would prevent all comfort in his house 
and render it almost untenable. The appeal was sustained 
and the theatre builders have been compelled to quit work. 
The amusement-loving people of Vienna are very angry. 





Competition at Fail River.—It is said that the gas 
companies and Globe Gas Light Company, which runs 





naphtha lights, are arranging a combination under which 
the Fall River Gas Company will put in a bid for lighting 
the entire city for a less sum than offered by the Edison 
company’s contract. The offer of the Edison company to 
light the entire street-light system of the city for $1,500 
less than the estimated cost for this year, and also extin- 
guish the lights every night, meets with a good deal of 
favor, but, the gas companies are bringing a strong influ- 
ence to bear against it. The indications are that there will 
be another fight before the city government, in which the 
struggle will again be between menopoly and competition. 


The Value of the Light.—The 7ribune’s “*Man About 
Town” says: Colonel A, M. Jones, of Chicago, who is 
known to politicians as Long Jones, and as General Logan’s 
political manager, is chairman of the Republican State 
Committee of Illinois. He is accounted one of the best 
organizers in the West. I was chatting with him about 
political manipulation last night. when be said: ‘* It is a 
curious thing that evil deeds cannot be done in daylight. 
There never yet was a scheme of rascality concocted and 
carried out in broad daylight. In one of the elections in 
Chicago, when I knew that the Democrats had engaged 
a great gang of repeaters, ballot-box stuffers, shoulder 
hitters and ruffians to take possession of the polls as 
soon as night began to draw down its shadows, I quietly 
arranged to have an electric light flashed on every polling 

lace in the city. In some places where the electric 
fight could not be secured I had locomotive headlights. 
It cost about $4,000, but it was well worth it. The 
‘scoundrels could be seen slinking away into the alleys 
and shadowy places within a minute after the lights 
were started. They couldn’t work in daylight or its sub- 
stitute.” 


The Electric Light and Detective Work.—Several men 
were charged lately in a London police court with being 
‘concerned in the theft of meat from the shop of Mr. F. G. 
Chapman, a butcher. Mr. Chapman isan amateur electri- 
cian, and in this instance made good use of his knowledge 
in detecting and procuring the apprehension of the thieves. 
For several years he has had an installation of electric 
lighting on his premises, a gas engine being used during 
the day for charging accumulators and driving a sausage 
machine, and at night for lighting the front of his shop by 
means of an arc lamp, incandescent lamps supplied by the 
accumulators lighting the interior of the shop. Having 
suspicions as to considerable losses of meat, Mr. Chapman 
early one morning secreted himself at the back of the 
shop and watched, with the result that he saw his shop- 
man hand quantities of meat to a number of men who en- 
tered the shop one after the other, before the shutters were 
raised. He had arranged with two detectives to have an 
electric light at the top of the house, and connected with 
the place where he was concealed ; he signalled to the de- 
tectives by switching on the light as the men left the shop 
with the meat; and the detectives encountered and arrested 


them. 

Why Not Use Electricity Altogether ?—London is to 
have a new underground road on the cable system. It 
will run from the monument under the Thames to the 
Elephanpt’s Castle, thus enabling passengers to avoid the 
slow, blocked surface transit over London Bridge; Trains 
will be run at two minutes headway, lighting will be Ly 
electricity, and the absence of locomotives will do away 
with the foul air of the present underground system. 


Large hydraulic elevators will be erected at each ter- 
minus. ~ 


The Henry Motor.—A meeting of the Henry Electric 
Motor Company was held at the Ryus_ house, Wyandotte 
Kan., on March 6, for the purpose of electing officers for 
the ensuing year, the election resulting as follows: Wil- 
liam W. Kendall, president, vice Hon. Hugh McElroy, 
who declined to serve; Warren Watson. vice-president; 
Colonel Theodore 8. Case, treasurer; 8. J. Von Darston, 
secretary, and John C. Henry, electrician. The question 
of attorney was left open and by-laws were adopted. Pr - 
vision was also made for ee a street railway to be 
in operation in Kansas City ore August 1, 1886. 

Washburn, Wis.—The Washburn Electric Power and 
Lighting -Company has been organized, its chief object 
being to run street cars by electricity in the ‘‘ Saratoga of 
the West.” {ft will also do a lighting business, using 
O’Beirne towers. Capital stock, $500,000. Van Depoele 
motors and the Excelsior lighting system will he em- 
ployed. The wiring will be done underground by the use 
of the Beere-Grant conduit system. The officers are: 
President, C. 1. Critchett: Vice-Presidents, D. W. Corning, 
C. C. Clauson, T. L. Patterson; Secretary, S. G. Strick- 
land; Treasurer, W. H. McQuaid; Directors, C..C. Clau- 
son, G. PD.:Moulton, P. Boyden, T. L. Patterson, E. R. 
Barager, D:} W. Corning, 8S. G. Strickland, W. H. Me- 
Quaid, Al. T. Williams, Fred. Swain, Andrew Aune, Prof. 
A. L. Ruggles, G. M. Sawyer; Engineers, Col. O. C. Shel- 
don, Captain Edward Hudson; Electrician, Prof. L. M. 
Dickerson ; General Manager, Major M. C. Lincoln ; Engi- 
neers in charge at central station, Quincy Miller, M. E., 
O. N. Steele, M. E., President M. A. Association. 


~—- PBRSONALS, 


Robert Garrett’s Hobbies.—According to the Balti- 
more correspondent of the Philadelphia Times, one of Mr. 
Garrett’s hobbies is canes, another is hats, another is pat- 
ent-leather shoes. His supremely, superlatively, great 
big hobby is a railroad to New Yor His canes, hats and 
patent leather gaiters are 2 erent | numberless, He buys 
ali his garments in New York; has samples of the latest 
patterns in cloths forwarded to him by mail, and tele- 
graphs his orders to his tailor, giving as minute and elab- 
orate and explicit directions as though every word did } ot 
cost one-quarter of a cent or thereabouts. A friend to the 
Western Union Telegraph Company has suggested that 
the Baltimore & Ohio ‘telegraph Company could make 
large profits were it not for Mr. Garrett’s telegrams to his 
tailor. Mr. Garrett is not Baltimore’s richest citizen. nor 
even her second richest, but his influence in her social and 
commercial life is equal to that of any man within her 
borders. His gifts and those of his sister to charitable 
institutions are large, though not ostentatious, and he is 
kind. hearted and easy of approach. .His wife, who is the 
daughter of Mr. J: T. Frick, is a handsome and. accom- 
plished woman, and a favorite leader in society.. Mr. Gar- 
rett is fond of picturer, and scattered. through his house 
are many fine —— of modern art, the product of 
both brush and chi 
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MISCELLANEOUS. NOTES. 


Palmetto Fibre Insulation.—It is said that under- 
ground wires covered with palmetto fibre have stood re- 
markable tests without failure. 

The Electric Manufacturing Company, of Troy, N. Y., 
will occupy their new and larger factory at Greenbush, 
Rensselaer County, N. Y., about May 1, mention of which 
was made ip our columns recently. 

The Munich Laboratory.—A free public laboratory for 
experimenting with all sorts of electrical apparatus has 
been established at Munich, Bavaria. The institution is in 
possession of a great variety of measuring and testing ma- 
chines, and the best technical ability is at its head, 








electricity fur your deafness.” ‘ Lor, 








STOGE QUOTATIONS. 





the New York Stock Exchange, 
elsewhere are as follows : 


Western 


Telephone.—Am. 
New England, b 31, a 314. 


BUSINESS NOTICES. 


nion, b 644, a 6&4. 











‘* What did ycu say, miss?” ‘“‘ Iasked if you ever tried 
f es; I was struck 
by lightning last summer, and it didn’t do me a bit o’ 
zg ” 


Telegraph, telephone and electric light quotations on 
Boston Exchange and 


Telegraph.—Am. Dist., b 33, a 34; B. & M., b 2}, a 8; 
jl, b 155, a 156; Erie, b 28, a 283; 


make its use practical. It was advertised in this paper last 
week by W. J. Keenan. This is a new departure of con- 
siderable interest to users of acid batteries. It is claimed 
by the parties interested that the presence of potash or 

in a solution is a drawback in a number of ways, 
detracting from its efficiency, besides crystallizing on the 
carbons and choking up the porous cups, and that a solu- 
tion made by simply mixing the chromic acid crystals in 
water, in which they instantly dissolve, and adding a 
little sotpnunie acid, if convenient, is much superior. ‘The 
saving effected by the use of chromic acid in cost of pack- 
ing and transportation where a solution is purchased all 
ready made, and in labor and inconvenience where it is 
made up by the user, is called attention to as another 
strong puint in its favor. 

HMale’s Honey, 

The great cough, throat and lung cure, 25c., 50c. and $1. 
GLENN’s SULPHUR SoaP heals—beautifies the skin; 25c. 





~ SPARKS AND FLASHES. 


An thic Dose.—A lady riding in the.cars found 
herself by the side of an old matron, who was exceedingly 
deaf, ‘‘ Ma‘am,” said she, ‘‘ did you ever try electricity ?” 





Chromic Acid, which is the efficient depolaxizing agent 
in the solutions of bicbromate of potash and bichromate 
of soda, is. now on the market and is offered for sale, 
in the form of crystals, at a price which is claimed to 





GERMAN CORN REMOVER kills corns and bunions; 25c. 
Hirxi’s Hair AND WHISKER Dyk, black and brown; 50c. 
PIKr’s TOOTHACHE Drops, will cure in one minute; 25c. 
DEAN’s RHEUMATIC PILLS are a prompt, sure cure; 50c. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED MARCH 2, 1886, 





336,897. Electrical Brush; James D. Culp, San Felipe, 
Cal. Consists of a generator combined with a brush hav- 
ing in the brush back or stock a reciprocatory part mov- 
able by the mechanical action of using the brush, for 
giving automatically a succession of discharges. 


336,898. Electrical Torch for Lighting Gas; James 
Darias Culp, San Felipe, Cal. Consists in an electric 
torch in which the electrodes or terminals, between 
which the electricity is discharged, are protected, nearly 
or quite to the hg Ae from contact with the 
gas to be lighted. He finds that where a considerable 
surface is exposed (as it heretofore has been) the illumi- 
nating gas will conduct or carry off the electricity, so as 
to produce. especially under unfavorable conditions, a 
silent discharge, or at least one not having heat enough 
to produce ignition. 


336,947. Frictional Machine; Alfred L. Robbins, Chi- 
cago, Ill. Consists of details of construction. 


(1) 336,961, (2) 336,962. Dynamo Regulator; Nikola 
Tesla, Smiljau D. Lika, Austria, Hungary, Assignor to 
the Tesla Electric Ligbt and Manufacturing Company, 
Rahway, N. J. (1). He claims the combination, with 
the commutator having two or more main brushes and 
an auxiliary brush, of the field-helices having their ends 
connected to the main brushes, and a branch or shunt 
connection from an intermediate point of the field- 
helices to the auxiliary brush, and means for varying the 
relative positicn upon the commutator of the respective 
brushes, (2). Consists of improvement upon the former. 


336,972. Telephone Call; John C. Wilson, Boston, 
Mass. Consists of an improvement upon his former patent 
283,448, Aug. 2, 1883. 
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336,992. Electrical Conductor; Henry A. Clark, Brook- 
lyn, Assignor by mesne assignments to the Eastern Elec- 
tric Cable Co., Boston, Mass. Consists of an electric 
conductor composed of a bare wire of steel or iron, or of 
any suitable material that is a good conductor of elec- 
tricity, and preferably one that combines strength and 
durability, having one or more grooves along its length, 
either longitudinally or spirally therewith, or the wire, 
after being grooved longitudinally, twisted to give the 
spiral direction to the groove or grooves, one or more 
insulated electric wires lying or disposed in each of 
said grooves, the whole covered or coated or surrounded 
with any suitable insulating material—such as india 
rubber or gutta-percha, etc.—and with an outside cov- 
ering of fibrous material—such as silk, cotton or other 
suitable fibrous material—braided thereon, to serve as a 
protection to said insulating material and to hold all 
parts closely and firmly together. 


337,004. Electric Light System; Robb Mackie, Troy, 
and Norman McCarty, Hoosick, Assignor to John B, 
Thibbits, Hoosick, N. Y. Consists of a circuit-changing 
switch in the lamp circuit between the dynamo and the 
external or working circuit, and an automatic mechan- 
ism for moving the switch periodically and reversing 
the flow of current through the external working-cir- 
cuit. 


337,005. Electric Circuit; Robb Mackie, Troy, Assignor 
to John B. Thibbits, Hoosick, N.Y. It is intended for 
closing the electric circuit through the field-helices when 
the dynamo-electric machine is in a state of rest, in order 
that the current may first pass through such field-helices 
when the machine is started, and he provides for switch- 
ing the current automatically, so as to include a line-cir- 
cuit with its lamps or other vorking devices in the same 
circuit as the field-helices. 


$37,010. Dynamo; Norman McCarty, Hoosick, N. Y., 
Assignor to John B. Thibbits, same place. He combines 
with the dynamo machine and the. line circuit a com- 
pound switch constructed in such a manper that when 
the switch is turned the exciting circuit is first closed, 
80 that the current generated passes entirely turough 
the helices of the field-magnets, to energize the same 


337,198. Alarm Boxes; Henr 





and instantly develop the working capacity of the 
dynamo. 


(1) 337,041, (2) 337,042. Dynamo Armature; Forée 


Bain, Chicago, Ill. (1.) Consists of a series of diametric- 
ally-opposite coils connected in independent loops. 

(2.) He employs spacing blocks or cheeks secured in 
place by portions of the generating coils. 


337,045. Electric Bat ; John W. Carter, Brooklyn. 


N. Y. Consists of a metallic body and an interior lining 
of hard rubber vulcanized thereto, said lining being ex- 
tended over the edge of the vessel so as to forma _ pro- 
tecting rim. 


337,109. Motor Car; Richard Allen, Cleveland, Ohio. 


Consists simply of a new disposition of the gearing. 


337,116. Electric Leak Alarm for Pipes; Henry G. 


Bauman, Pittsburgh, Pa., Assignor to himself and James 
T. McMaster, same place. Consists in a jacket or cham- 
ber inclosing the joint of a pipe, and provided with a 
flexible metallic diaphragm and an insulated contact 
screw supported near the diaphragm, but not in contact 
therewith, and electrical conductors connected with the 
pipe or jacket and with the insulating contact screw, 
and leading to a distant point where the alarm is to be 
given. 
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387,198. ATTACHMENT FOR FIRE-ALARM BOXES, 


337,123. Electric Meter; Francois Borel, Cortaillord, 


and Emile Paccand, Lausanne, Switzerland. They make 
use of a rotating body forming part of the electric cir- 
cuit, and this rotating body is upon either a vertical or 
horizontal axis, according as it rotates around the pole 
or between the poles of an electro-magnet. 


H. Rebbeck, Cleveland, 
Ohio. He has aclaim upon the combination with the 
alarm box of a box for containing the key, as shown in the 
cut. 


337,199. Extension Electrolier; James T. Robb, New 


York, N. Y. Relates to means for raising and lowering 
an incandescent lamp. An enlarged portion is left in 
which the wire can bend when pushed upward. 


(1) 337,231, (2) 337,232. Telephone; Sigmund Berg- 


mann, New York, N. Y.  (1.) Consists of modification 
upon that of Edison and Bergmann, (2). Two or more 
magnets are arranged in line with the current passing 
through them, no coil being used. See descriptive arti- 
cle in this issue. 


337,254. Telephone; Thomas A. Edison, Menlo Park, 


N, v., and Sigmund Bergmann, of New York, N. Y. 


337,260, Train Signal 





The invention covers the combination, with a diaphragm 
and electrodes controlled thereby, of a body of liquid 
connected with and limiting the movement of said dia- 
phragm. See descriptive article in this issue. 

; Joseph P. A. Hanlon, John F. 
Hanlon aad George O. Hanlon. Boston, Mass. Relates 
to a coupling for a signal circuit, and embraces details of 
construction. 


337,272. Polarized Telegraph Relay; John C. Lud- 


wig, San Francisco, Cal. As shown in the cut, it con- 
sists of an electro-magnet having cores of normally simi- 
lar polarity, whereby the practical neutrality of said 
armature in its normal relation to the electro-magnet 
poles is preserved, although its mass might become some- 
what polarized by residual magnetism resulting from the 
inductive influences to which it 1s subjected; and of a 
permanent magnet with relation to the electro-magnet 
and neutral armature, whereby the unused pole of said 
permanent magnet is prevented from having any influ- 
ence upon the armature. 


337,289. Arc Lamp ; James J. Wood, Brooklyn, Assign- 


or to the Fuller Electrical Co., New York, N. Y. He 
forms one magnet, preferably the main, as a double 
solenoid, and the other magnet, preferably the shunt, as 
a horseshoe electro-magnet, the coils of the latter being 
wound on one end of its cores only, with the opposite 
naked ends projecting into the tubes of the solenoid and 
acting as the armature thereof. 


337,296. Electric Light Fixture ; Sigmund Bergmann, 


New York, N. Y., assignor to Bergmann & Co., of same 

lace. Consists of flexible conductors for wiring elec- 
tric light fixtures—that is to say, of conductors each 
made up of a number of fine wires massed together and 
surrounded by an insulating covering ; two of such con- 
ductors being usually twisted together, so that an ex- 
ceedingly flexible conducting cord is formed. 





837,336. SHADE FOR ELECTRIC LAMP. 


(1) 387,298; (2) 337,299. Secondary Battery ; Charles 


F. Brush, Cleveland, O. The second consists of elec- 
trodes having an active material, such as plumbic perox- 
ide, applied mechanically to the surface, and the first re- 
lates to a derived invention upon the second. 


337,314. Duplex Telegraph; Bette E. J. Eils, Wash- 


ington, D. C. Consists of the art of and means for 
sending momentary primary currents of required 
strength and direction over the artificial line at the mo- 
ment of connecting the battery to the line and at the 
moment of disconnecting it therefrom to neutralize the 
line-currents of static charge and static discharge on the 
home relay. 


337,334. Removing Organisms from Slaughtered 


Animals; Charles S. Jones, Chicago; William W. 
Crooker, Waukegan; and Frederick Artés, Chicago, 
Ill. Embraces means for sending a shock through the 
animal whereby the organisms are supposed to be killed 
by the spark formed at the numerous points of contact. 


337,336. Shade for Electric Lamps; Philip H. Klein, 


Jr., New York, N. Y., Assignor to Bergmann & Co., 
same place. Consists, as shown in the cut. of an elec- 
tric-lamp socket having a screw-threaded sleeve and a 
shade or reflector secured to said sleeve. 


337,356. Call Box; Daniel Davis, Jr., Auburndale, and 


George F. Gale, Revere, Mass., Assignors to the Electrical 
Development and Manufacturing Co., Portland, Me. It 
consists of a large gear provided at its side, and 
preferably near its periphery, with one or more 
repetitions of a series of slots, each series in- 
dicating the number of the box, and an arm 
beveled at its end and moved in unison with the said 
gear, combined with a brush adapted to bear upon the 
side of the said gear and with a stationary arm provided 
with a movable collar to co-operate with the arm referred 
to and form a cut-out or sbunt, the said gear being 
rotated in one direction by a spring, the movable collar 
allowing the movable arm or cut-out member to be 
turned a little more than a full rotation, sufficiently to 
permit the usual pawl to engage an additional tooth of 
the ratchet, to send in a repetition of the signal, the said 
collar also serving as a stop for the said arm. 
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